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«1?t 'Q "S^WI? CI>'©*llO W*I’flSt? ^FIJ PW^t? 'qnspj^v© C5f*ff \g *tf?<j4 

tetwt ^ ?>?t? ■sitwr to®? te? ctwj w c®m sjT$dw tem *m i 
PW%4 OTt*t? wfctfto, >l|S|lpT<t», 'Q *fte*m <#?>% CSlfte W 'Q cm 
?Nte ?*w csHt^ siTwte tet? wssi tew ter i 


wftrt tetffc ^oio 4? w 'Q ^<pw ?mw c?w *itete ^rtwiw s%® 

^.WIC^ "SlTWfW ’ftij^l^xp I *tfa^<P?N* %*l %TWt 'Q $*NWCH WM 

tet% « viHte ^JWT? c*|CT ^ ?*W ^4>l>l « CW®?T, SRJ? ^%F*I? 
c&to, te-^rtte-^’ffteK c?*ft£|siwt?, si^testo 4 <r « ?ift-*s? 

Pitetw *i?i? stf% *w»i<MMi«r warn ?*?t? cw&t w i 


^1*"* ^»SH ^BRStCBT W5SI ^te I «fl$ ^*HC4 ?1?W C?W *H8M^ 
?tMW*t ^RFFtW? SIH% SWteit c*w ^ite 0i*tW te^?®ts]$ ?nmr stw wmt ?*W 
^ooj&^r £t^w^f*w%r'^t^te^^' ! t^^5^^r w^iiis Rw-hi st?t? <pw«i i ^ 5 % 
tete tsii^siw4 ^oio ^r c?w wito tegssr « <te te^u *rtfr ! te J 

te? c P$|?swwi 

^ *1% W-^ <23% *lte? qHHI%»fcUl ftoW% telHH « %T5 *fl? e ttW 

<h*4>m«* nw ?*w s^wltew? wfte? tew ^tet *im? ?*c? i 
v5S|?-tet? « telW v3bbM)<l *1%®? ?tf*fa «Wl« « SfWffi 4«l? ^311 

<irc? te tewmr ww sitwte *®w to®? *ite <#j<ater> sm? ^?r i teifi> 
Pwffoi? ?>tW ^lte% 'Q ^srwt*u ?*?t? w$ *^<f®^te> 

*tte#T, TRWl'SR 'Q *lteH ^t ?WW I 


^oi<? C^fW ^rtWfsRr xaw £)<il'S'© SfW?PTt f*W? t^f*f§T^*lt<il^t ?l1%" 

'3WS *ltej»^C*r 2| < l'®*1 <P^ll ?WW I ?1*ttW? (W '3|^ J J'® ?WW ?T\®TT 3|<l>|0V!jfa| <p\»<p 2f^s 

<ihhDR) i m\, >i«imi, tot^r, sRtif? sm? « siwn? ^ictf %t 

'ail'»Q<p'»l(.<( csr?r 'Q 5|srt?wwrT to 5 !? *r?t?t?' '®w?? s ?if^ i 


(MtoWH 

Wf^t? f*W3Fsj" 'Q < 1|iij , Jas<p t<i|v!9, ?t??rtw*r 
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C 3 # 'Q (Set and Function) 

3 i^t¥ ^n?TfMr wf ~sm% \ $ ^rsutra ^ R^R> Rww wrrt rrt ^rf i 
^ c*kr f*m%t - 

► ^Tlfw (TITj, “'JW (7f5 'S ■*(% (7T5 5 t^*T <Ts<qc N ® ‘'tNw I 

► (TR^ ^RPTfst, C^T 'S W^ fafo ^US *ft<RR l 

► <tt 5 sRRfe srr rrfs *n?iw i 

► ^ rcRt *rr?RR 4R? 4*r ^wr «i%t <tr£?t sm RiMjt *ti<rr i 

► (tr£?t rsrrrtr (ttS t^fei?r Rjwr rrfs *ti<rr 4R? c^#s « ^nwt?r 
3 TT5TC ? JI 'sf Rfl^ <P<1G'® *TWim i 

► (7R> SfR^ 2R3M RRR #^rf%fw ' 3 TsPTTt ^^TR RR£s *[RiR i 

► <7r£r ^m «'¥t? it R ^ *« Rjwt *ii<rr i 

► ^m*RR?r c^h « «ai fafa ^rs® *rt<RR i 

► ^?*R, Rrfw '*Pt\*R « Rrfw WR ^5115 ri^rrj RjMjt ^rf® 

’tm^i 

► f%*t%® RWf RJt*lJt 9 1T?RR I 

► ot#csr nsm c<fh *m '*pt?*R Rrt wr r^; rrf® i 

► WR 'Q 'RtS.'“RRR (7Nf53f ®RRR <JRG^s RtRSR I 


P# (Set) 


< ll' A ®<! Rf lF®t 'Sr’R^sR R^^jR ( 7 RRRM ^RtfR^s R?£fR£R> < 7 lt> R«Ti " 5 ?! I CWT, 
S = { 1 , 4 , 9 , 16 , 25 , 36 , 49 , 64 , 81 , 100 } ^lf»!<Flfi> 10 CRW R ^5 RR 4 RR RRstfw RvRJtR 
Rt’tR (7T& l (TRjGR 4«RR #1^ Rl$lG<IJ R^fat <MlGR '®lfa<p| ‘ s d T *4f% RRT RR l CR RR«T R*l; 
Rtil CRT? Rf^® i£(CRR SiG^j^GR ^ C J 1C^-n ^RlRlR R®Tt RR I x, A CR£5R ^"RlRR 5(. <r l (TNt RR 

x e a <am x, a <?rc&?r Rf c^r^rr ^ x g a i ^^icsn® <?$ s c$ ctt^tt ^?r 

wf-i, ^s- ss^r-io g#t 






















































































* 

S = {x : x, 100 ^5 *RT '4' 5 R ^R^lJt} i ^ OTT> '*l5>*i ’1’*!% <1*11 

i 

^l®t: ^5*1 G3 3 y oik 4 ili> , il?i ^) S OT ^®T ^Bt <ps i ^) S C^ 5 '®< r iJ'»l(. < i sl^H <M i 


^tlPT<p CTl* (Universal Set) 

S = {x:x *HtW <*R* 5x < 16} 

T = {x:x ^ x 2 < 20} 

P = {x : x ^ Vx < 2} 

«*ft CTI> RhH>« U = {x:x *RtW *|<^W} to *1^51 U 

<7F P,T,P <7T& totHl w*irai 

OTT> C<MMl 'oil(.«lli>«llil i£T^fi> ftPrv c^loc<P ^|PT<P C 5 !!* ^®Tf ^f, ^ 

c y kS?' ^ PiRv c^U)*! 'oi , «'5® i 

Rc*i<) ■ y R , *tJt OTT> 

N = { 1,2,3, • • •} ^S5T *HtW <?$ I 

Z = {• • • , -2, -1,0,1,2,3, • • • } wffc TRS5T <Jef I 

Q = { x : x =-, C^m?T p >*RR q <?I CTOT «HtW *K^lJt} 

Q 

'sgfpf <?li> i 

R = {x : x 7R*|Jt} ^sfr?, TRS&fa CT1> I 

(Subset) 

A'Q B OT> ^C®T A C$ B <*RT %*tC*n> ^«Tt ^ 'Q <7^«T ^ A ^ £t^5J^ B «*RT 
$*im to sm*[ Ht ^ I CW .4 = {2,3}, P = {2,3, 5,7} <*RT 

iA,B^ A£ B QWW\ CWT A = {1,3}, P = {2,3,5,7} 

i£T3 *Rf I 

$HK<H X ^ A = {x : x *TC1W t< ^Jt}, B = {0}^X = {x:if ^R^Bt} 
*8, WT A, B <*RR X 4*r 'W\4 1%? 

WIH: 4*m?T 4CX, PCX, P £ ,41 




*o*tr 


'srajRTi. CT& 'Q WR 




<p|«t: ^ X = {x : x i 

X CTfc *tet, X <*RT fc*lCT& ^l 

^) x 4<r ^fat w *itw?r toiwiR m<tf5<t ^ i 


^*fat OTT> (Empty Set) 

<5tc?fp <?# Rwmi tow ^?r *nw wtw «nw rt i <*T3*r <?to "^Nn 

R«Tt 4^? 0 {} 1®rc*f £Wf TOt ^ i 

^ff^«t a. {x : x *R*&t x 2 < 0} C^, C^Ht C^tFtf RT*tH 

■^f ^'■||'9j<p »T?I i 

vs. F = {x : *, *o*8 TfH *IW ^tFRT fajpPW f^ft <^} 

C5T&, C<P«i«il ^lH^t?- C^H <Ft*l^ 3oi8 Rt«T <#<© ^1><I(.«1S f^PM TO <P<lO© *ffc?T ft I 

CT1> »iwv©| (Equality of Sets) 

A vQ B <ft5 *lft TO 5 ! TO CT <*TCTO TO^ ^©W A'Q B C^ TO? ^©f A = B 

ftweftMTOtTOi otr a = { 1 , 2 , 3 ,4}, b = {i,2,2,3,4,4,4}i»wTOwipnCTd> 

TO 5 ^ $*IMi 'TO 'TO ?||<pc 5 i'Q c^tJl t^TO 5||<PN 'sp©^ Rc < u> r il <psl ?ck? i A = B TO *lft 
«cro®r wst snrn^r ^ toj 1 

2t^5 vSHc^ (Proper Subset) 

A^B€ £|^5 TOT TO "^ift 'S CTO«T #ACB TO? A ^ B \ A TO 

Stem ^TOR B TOQ ^TOR TO? B C§ ^©v© TO# ^*IRR ^!K? ^It A QS (?{$ i CWT 
A = {1,2}, B = {1,2,3} 1 A, B TO £t^5 ^tes Ac B 

^0 c*ic<pl(.*il C# A TO '8f*i3 A C A 1 TO ^TO*! x € A => x € A i 

*0 C*lt<PlWl C# A <W TOT 0 C A I «*RT 0C,4^ TOT 0 W TO# ^*|RR x 
'©lie?. ^It A C© 1 R»*v 5 ??l < P' S! H? j 1'©) »RI ^l^«t 0 ^l<Pl C 5 !^ 1 W 0 C A 1 
vScw^T ^fWl C*tf> 0 t<IW»lt«ll 2f^® ^‘ 5 lc 5 f5 I 

wcm '©cv©5i (Difference of Sets) 

A'Q B C*H> A\B wiJiw ?cc? {a;: x € A x £ B} 1 

A\B A ^t*i B ^®lt ^ <*R? A v^RT (?l ^WiRT B C© (Tf^lt A CSft3> 

A\B «t^T^?ff^?T 1 A\B C A 1 

^W8. A = {0,1,2,3,4,5,6,7,8,9} <*RR B = (0, 2, 4, 6, 8, 10} 

A\B = {1,3,5,7,9} 1 
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CTl* (Complementary Set) 

^Tltw GfcU'SRt.ACUWlA'q* <?H> U\A\ 

WfK U\A = {x :x eU *Wx <j£ A}\ 

<?iw a to? ^*n*fisitjpit #f a 4? *&* *tt y Q?t ■*it?r 

i4 7 ?t >i c to st^M i 

^i c i <t. ?f? ?rtto ort> u *utort? ^? <*rc* a wsi?* 

CTfc *3, (t7 *nc*lc*) A 4? <jW A! ?T A c = {0,1,2,3, • • •} 


*1% CTl* (Power Set) 

A to? $*ito? <?te a 4? ■*!% <?ifr ?®it ^r ^ p(A) ?t?t toN w i 
^3P*lJ W 0 Cii *IW& 0 , P(A) 4?^ fc*n*!R i 


A (Tit 

P(A) *m 

a = 0 

4 = {a} 

>1 = (a, 6} 

A — {a, b, c} 

P(A) = {0} 

P(4) = {0,,4} 

P(A) = {0,{a},{&},,4} 

P(A) = {0, {a}, {6}, {c}, {a, b}, {a, c}, {6, c}, A} 


?*1W: 

?*) U = {1,2,3,4,5,6,7,8,9,10} ^ to? '»lPl*l *t*lto© C*N: 

(i) A = {x : x € U, hx > 37} ($) B = {x : x 6 U, x + 5 < 12} 

(o) C = {x : x e U, 6 < 2x < 17} (8) D = {x : x € U, x 2 < 37} 

*0 U = {x : x e Z+ ,1 < x < 20} to? <?N: 

(>) A = {rr : «, 2 «fl?T ^f«tW} (*) P = {a:: x, 5 «1W ^to* 5 } 

(\j>) C — {x : x, 10 4? *|toF} 

2PrS WlJ? ^llWlW C c A, B c A, CcB^I? W ?t Itot ?«T i 

*t) ?f? A = {a, b, c, d, e } '5?, '©c<i P(A) 1?*f? ?>? i 

fc. A = {a,b} 4?* P = {b,c} ^ ffHte CT, P(A) U P(P) C P(A U P) i 

’NM* P(A) = {0, {a}, {&}, {a, 6}}, P(P) = {0, {6}, {c}, {6, c}} i 

.-. P(A) U P(P) = {0, {a}, {6}, {c}, {a, 6}, {6, c}} i 

A\JB = {a, b, c}, P(AuB) = {0, {a}, {b}, {c}, {a, b}, {a, c}, {b, c}, {a, b , c}} i 
^©?t?, P(A) U P(P) C P(i4 U P) i 









*o*1r 


WJfa i. CT& 'Q ^Fts^R 




"^Sf: 

A = {1,2,3}, B = {1,2}, C = {2,3} 4^? D = {1,3} W CENT'S 
<*, P(A) = {A , B, C, D, {1}, {2}, {3}, 0} i 

*1) Tjf$ A = {1, 2} «<W B = {2, 5} ^T, CENT'S <?T, 

(>) P(A)nP(B) = P{AnB), (*) P(A) U P(B) ^ P(A U B) i 


C5J#ai (Venn Diagram) 

(TTIj \s*i|#r 'aiw < P fro? <P?ll ^Rsq|®t*i<p i John Venn (itrvs8 - 

ics^vs) t£Rf 1&i£lC<P C®*#i? ^®Tt ^ i ’tf'fto ^G'a <3 >H(.<P f?*Fl '0||C e llt>'il ^?Tt 

S. Plfc U iRT JTIWCT ^ CT& A r ^ 



CTOS? (Union of Sets) 

A 'Q B ^CTfl j ’KwM CTT> ^cw?. Al) B = {x : x E A x E B} \ 

A 'Q B f§®3 C^Ci^ ^«T«lf^s (?i^ AUB\ 

CroB?T C(intersection of Sets) 

A 'Q B C 3 !^ ^Wl C^T CT& ^tc^. AD B = {x : x E A x E B } I 

A « B PrcB* 3 RF®T$*tmRfe «lf&® AnBi 

^iW V. 3 Tlf^ C 3 ^ E7 = {0,1,2,3,4,5,6,7,8,9} «SRT 

A = {x : x CTl^RS ^^BT} 5 = {a; : x RcvSrlvb I 

A = {2,3,5,7} <£Rl B = {1,3,5,7,9} i 

^®?TK A U B = {1,2,3,5,7,9}, A fl B = {3,5,7}, 

A' = {0,1,4,6,8,9}, 5'= {0,2,4,6,8}, 

A' U B' = { 0 , 1 , 2 , 4,6,8,9}, A' n B' = { 0 , 4,6, 8}, 

(A n By = { 0 , 1 , 2 ,4,6,8,9}, (A U B)' = { 0 ,4,6,8} I 






* 1 Iffo 


^1^: ^*IOBr vSiksds C5 5 ? fi?E3I CfNt'Q i 

ftc^Ft (Disjoint Set) 

*lfw A 'Q B <?H> til'SR ^1 W AnB = 0 ,A 'Q B C& CTl*^«Tt^i 

b. A = {x\ x *HtW B = {x\x *HtW *$ ^r a 

« b c^m firo, c^ht yi n 5 = 0 i 

io. A = {x : x € R <*TO 0 < * < 2} B = {x : x G AT <*R* 0 < x < 2} 
B C A, >4 U B = j 4, A n £ = £ = {1,2} i 

tt. A = {a: : x G £ <*R* 1 < x < 2} £ = {a;: a: G £ ^ 0 < * < 1} 

^«T, A\JB = {x : x e R 0 < x < 2} ^ A D B = 0 A'Q B i 

’jHwiu (Cartesian Product Set) 

■j^fS (7IT> A B <4^ <pIc. v ©^1^i ^5? Ax B — {(x, y ): x € A y € B} i 

'SitaflH i$, A = {1,2}, B = {a, 6, c} C*n> i ^ 

C*fc A x £ = {(1, a), (1,6), (1, c), (2, a), (2,6), (2, c)} i 

CTi* ^»R>*i?r 2|P&'03| 

2lc'®)<P W3I U »iIPm> C*n> A, B, C C^tj^lT U <*Rf 1 

^) UUm 

$) AUB = BU A ($),4n£ = £n,4 

A) ^RCTWl^ 

(» {AUB)UC = AU{BUC) (*) {A n £) n C = A n (B n C) 

«t) 

(» A u (B n C) = (A u £) n (A u C) 

(*) An(Buc) = (AnB)u(Anc) 

^f) ffe *HMJk«W ^ 


(» 

(A U 5)' 

= A' n 5' 


fc) 

(A n £)' 

= A 1 U B' 







0) 

AuA = 

A, ,4 n A = 

■ A 

w 

AU0 = 

A, A n 0 = 0 

(«) 

AUC/ = 

u, Anu = 

--A 

(8) 

ACB = 

=> B'CA' 

(*) 

,4C£ = 

=> AUB- 

= B 

(*) 

AC B - 

=► ,4n£ = ,4 


*o*1r 






^*jjra i. 'G wr 




(<l) ACAUB (V) An B C A 

(b) A\B = ADB' 

to<T ^fcSRT to % A U B <iR* B U A ^53 OT5$ to*f ^i ^t? 

(7r*tt A U B = B U A i ft cds v>j|c*is ’tts An B Bn A ^5?l 

to*t w i ^T? z?m ^\m. A n B = B n A i 




$*fc?r c^nftws ri^ij iito i jjftft$ to <?^rt ^ i 

A = {1,2,4} ^ 5 = {2,3,5} 

^Wr, ^ U 5 = {1,2,4} U {2,3,5} = {1,2,3,4,5} i 
BuA = {2,3,5} U {1,2,4} = {1,2,3,4,5} i 
4WSS A U B = B U A i 
to, AnB = {1,2,4} n {2,3,5} = {2} 

^Bn4 = {2,3,5} n {1,2,4} = {2} i 

<flWOT A n B = B n A i 

>fccsH <iIdI$<p<H 

slws Idwi ’tT?AU(BUC) ^ ftur*1i 

Au (b u c) = (Au B) u c \ tos wm to % ,4n (b n c) <*rc* 

(AnB)nc^(^9^^\^^<£!^m (AnB)nc = An(BnC)\ 








©M ftPfc 


W(.*i A = {a, b, c, d}, B = {b, c, /} C = {c, d, <?} i 
B U C = {b, c, /} U {c, d, g} = {b, c, d, /, g} 

^ A U (B U C) = {a, b, c, d} U {b, c, d, /, g} = {a, b, c, d, f, g) i 
A U B = {a, b, c, d} U {b, c, /} = {a, b, c, d, /} 

^ (A U B) U C = {a, b, c, d, /} U {c, d, g} = {a, b, c, d, /, g} i 
3TCTO (A U B) U C = A U (B U C) I 
BnC = (b,c,f}n {c, d,g} = {c} 

3ffl? A fl (B n C) = {a, &, c, d} D {c} = {c} i 
AflB = {a,6, c, d } D {6, c, /} = {b, c} 

3r^ (A n B) n C = {6, c} fl {c, d, g} = {c} i 
<flwcar A n (B n C) = (A n B) n c \ 

^3# limit <?I*imT A = {1,2,3,6}, 5 = {2,3,4,5} 3)<r 
C = {3,5,6,7} i OeHfcWM 'SItTOQ <7f%3 i 


fr’ICOtl 'S C^.1 stf&ti 2)ftsfo ^»f*l?lfo?l C2ii^ > c v ® <1*0*1 I^T 5 ! WC,*1 0C«1 I 
Sjf^vssl i ^J3l). *llPfo C^IO U 3RJ l<ll<Pl<.*ll ^’Ic^lO A 'Q B 3f?T <81*1) 

(A U B)' = A' D B' «t) (A fl By = A' U B' 

sim-. cm *r ssm i s$m fast m \ 

"SIFT ie (Au B)' I '©k<.« 1 , X & A U B I 

=>• X & A X B => X € A' 3)^ x € B' => X e A'f)B' 

.*. (A U By C A' n B' i 

TSttm ' S TC*T <pRi, aiEA'nB'l 'sk.l®!, X 6 A' 3)^ X € B' I 

=> x A 3)^? x £ B =$> x £ A U B =$> x € (A U B )' 

.*. A'nB'c(Au By i 
(a u By = A' n b' i 

u 3RTCTwMfc*iCTfc a « b 3^^ a\b = ahb’ 


*o*1r 




'srajrai. otS 'q wr 




SfsiH: ' s TC i T ^ftr, x E A \ B i '»k(. s n, x E A x £ B \ 

=> x E A x E B' => x € A D B' 

:. A\B c An B' \ 

^[RR "SICT x e A n B' i '©ko«i, x E A <*RS x E B' i 
=>• x E A x £ B => x E A \ B 
.-. inB , C J 4\Bi 

j4 \ B = A n B' i 

sf&m «. «t4iwi cti> a, b, c 

A x (B n C) = (A X B) n (A X C) 

R) Ax (BUC) = (A x B)li (Ax C) 

SfsjM: fiNRfijR SfsiH ftco OT^ffaTt i *tC33ft>R £Tsrf c l‘ ftc®? i 

*R«s|yilM, Ax (Bn C) 

= {(a;, y) :x E A, y E BnC} 

= {(®> y) :x E A, y E B <*R* y E C} 

= {(x,y ): (x,y) E A x B «*R* (x,y) E A x C} 

= {(«,y) : (x,v) G (A x B) n (A x C)} 

A x (B n C) C (A x B) n (A x C) 

(AxB)n(Ax C) 

= {(x,y) : (x,y) E A x B (x,y) eAxC) 

= {(a;, y ): x E A, y E B x E A, y E C} 

= {(a;, y) :x E A, y E Bn C} 

= {(®>y) : (x,y) E Ax (BnC)} 

(Ax B)n (Ax C) c Ax (BnC) 

A x (B n C) = (A x B) D (A x C) i 

zl&fll , o(lw)l ^ , I'8 v k adfewl 
A <7T& ^ A C A i 

«0 R^n c»il> 0 wwiMi <?n> a <sr I 

RkT-^, w-io (MR 





io 

n) a « b wwiwi = c^r #^cb«bca^i 

^I) *lf<? iC0^5I, A = 0 l 

«) ^ACB^BCC W, ACCi 

~5) A* B MM>lMl Plfr ^\, ADBCA^AflBCBi 

t) A'Q B MC4IMI CT& ^f, ACAUB^BCAUBi 

8W: cw sttom srsn«r wtit i to w i 

*0 wi AC0, ^rat wlft, 0CA1 ^t? A = 0 1 

^) ^R'sai^ii, a ctcb*waub (to«nwi^ 5 * 1 * 

Wt^Itt >1 C >1U51 B C AUBi 



Ru>*i *n»®i U <*1*1 Recoil rc<] i 

*) 

ct, 4 n (B n c) = 

= (AnB)n(AnC)\ 

«) 

Wit'S CT, Al C 5 ^ ^ IW C^r ^ to® MWlMl 'ffJpfij ■*n® 


w 

AnB = A 

W AUB = B (O) B'cA' 


(8) 

AnB' = 0 

(fr) BuA' = U 

*0 

(?f%3 (?!, 



w 

A\5 C AUB 

($) A'\ B' = B\ A 


(«) 

A\B c A 

(8) Ac B ^ A U (B \ A) = B 


(*) 

AnB = 0 ^«T, A 

cB'^AnB' = A <*R* AuB' = B' 

*0 

<7f%3 CT, 



w 

(4 D £)' = i4 ; U B 

' (*) (AUBU C)' = A' DB'nC' 


(«) 

II 

o 

c 

c 

UB'UC' 






'srajrai. otS «wr 


t£|^y_t£Ry ftsj (One-One Correspondence) 

?t*T ?#, A = {a,b,c} fcH'SM OTtW?T (PlS 4?S B = {30,40,50} <& (PlTO*?? 

c*ii> I ^>lf*i < P* , s> *ic«i a >3? ?^PT 30 b 4? 40 4?? c <3? 50 

?^? i ?®it ?i? ot, A (pros? ?iro? b <ptoB? <^-<^ ^rro^ i 

' 5 T?)®T i (<£ra*-<£ra* f^«T). ?f? A (Pits? ^*tM<.*is ?TO? B mws 'Q c<p<i«i 4'3 s fS 

b (pros? 8if^fl» ^tww? a (Pros? 4?# « c^r 4?sfi> 

**fM? ?*?t ?!?, ^©C? v ©lc < p A 'Q B ifl? 1*1*1 ^*il "5? i A 'S B <3? ^TO*d 

fW^ 'tftKft'f* A <-> B sm*\ ?>?T ?? 4?? A (ProS? CTlCTt WU x 4? *TO«t b 
OTflS? C? y 4? R*i <psl ?5?TO5 x «->• y Pi(.'4 ?*faT <P*I ?? i 

'»i*('8«i (PlS (Equivalent Set) 

4f?, A = { 1 ,2,3} ‘3?? B = {a, b, c} ‘ 35 .fi> OTI> I f?C5? Boa A 'Q B c^iSqtiis ' S TO4J '3<pf5 
t^«T *4f*R ?TO? OT4TO?t 



■5f?pt 5 (spFjpt c?S). c*ic<p|(.il (PlS A 'Q B 4? '5TO4J ?Pf i£R>-<fR> 1?*[ A <r+ B 

?*fat ?s?t ?t?, w A « b <?f (PiS ?®rt \ a 'q b c^wros a ~ b 

(PPtt 531 A ~ B ~sm, 4W? WWlWl 445te *|*fe|flhr TfTO? ?PFpT ?*ft ??I wit? CT, 
«W»IWI (PlS A, B 'Q C 4? 

?s) A - A 

?) A B ??Pf B rsj A 

«t) A~BiR?B~C^[A~Ci 

>«. <7f%3 C?, A = {1,2,3,••• ,n} 4?? B = { 1 ,3,5,• • • , 2n - 1 } CT®W 

j i*i v 8 *i, (PT4TO? n i 

A'Q B ^1?«f (PfS ij^fS? "5JW {^5? -STOsT f^®T ?C?TO^ i 






fBt 3 T 5 flhl&Mk A i-> B : k ++ 2 k- 1 , k £ A m\ ^Tt m\ 

^ i 

i8. <7f%3 CT, ^MR4 CT& AT <iTO CSfHS TO&I* Plfc A = {2, 4, 6, • • • , 

2 «,•••} i 

iV = {1,2,3, • • • , n, • • •} 'Q A ^l^lpT OTTj, <p|*H N A "SIW t^C5?T Boas 

■SJ^st liRS-iiRJ f^«T SCSC^ i 



»T«<U: BQi v © B«iB(.<P N <-> A : n 4-> 2n, n £ N ^t?Tf s»sl ' J Tt?I i 

^sj: Tpf^t 0 c& %^?r *rat ^ i ^fk, 0 ~ 01 
stf^sst 8. stosj^ 5 ctt> a Bests 1 ^skk, A ~ A \ 

£faM: A = 0 ^t«T, A ~ A *I3t ^1 A ^ 0 'SJeT £fc5J^ ^FPU x ^ Bcstcs> 

ft«T <£&-<£& fl»T A -H- A : x -H- x, x £ A **flf*F® i ^©?Tt? A ~ A i 



<t. A 'Q B C 5 ^ 4AZ B 'Q C : W$®T OTT> ^®T A'Q C OTT> I 
STOH: A ~ B, ^»<JK A «fl?r £fc©FF WIJ X *TC*T B «fl* <*r*pfi> WIJ y 

«w -qm 1 b ~ c, 5 «w ^ wij y «*rt *rc«t c <*rt 

WIT 2 »SRr ft«T ^?|T TO l >1 <SRT ^FPiJ x ^ C ^ ^FPIT 2 ^ f^T Wf 

tot, a « c <?rcfor -sictj <<Rsfl> <*&-<£&fSm ^ 1 ^fk, a ~ ctoi 

TOfa (Interval) 

a 'Q b sl^s a < b ^ 

^) (a, b) = {x € R : a < x < b} <3> C*tklt (open interval) ^£®T i 
^) [a,b] = {x £ R : a < x < b} (& ^**1 ^1% (closed interval) ^c«i i 


^o>lr 



*o*tr 


'SRORf y CTT> e ■*FT?*t 5 T 


’I) (a, b] = {x € R : a < x < b} [a,b) = {x 6 R : a < x < b} (& ^113^ 
'Q ^*f-C*IN <10®! i 

'Q CTIj (Finite and Infinite Sets) 

A = {15,16,17,18,19,20,21,22} W TO Wit TO CT, 4 CTdS?T 

Wff *W»Rt 81 ^ A CTd>?r TO* B = {1,2,3,4,5,6,7,8} CTCfar 

fsjwf <PM <P*I ^ I CWT, PlCM f(>W) t«'HIC.*ll RCilC?. I 



7f5^t O (^S 'Q W{*5 <?n>). <?l CTtS^ WiJ '^TtTI, 477i3 

^Tf ^ I C<f>lWl A <?n> ^Tt ^C®T, 'o|»rs C*I> ^Tt I 

**) (?H> 0 ■’I ho CTT;, 0 I 

*) C^stCTT OTT> A ^ J m = {1,2,3, • • • , m} WjpT '§$, C^r^ttW m e N, A 

^THs (7lt> <£R? A <*RT ^T^PIJ ' 3 T°'*Uf m I 

*) A C^lWT ^f, A <£R WiJ TOBtW n(A) W F® W ^ i 

^J: 

J x = {l}, J 2 = {l, 2}, J 3 = {1,2,3} ^©Jlft SlCteM>t4$ N <fl?T TO5 *»ff 

"5* n(Ji) — 1, n( J 2 ) — 2, n( J 3 ) — 3 1 <ll^R<p J m ~ J m <£f?\ 

n(J m ) = m 1 

*1) *FP 1 J TOlJf RRv 1 n(A) ^5* A CRT> 1 

*1) A 'Q B <?R> 4W?r TOff <£T3 5 fi> C 5 # ~SJ?\ CR^Q ^5 ^ <£T^ 

n(A) = n(B) $,C< 11 

2 ||\£>\aa| 'fa. ^ A ^Tt 3 ^ C 5 !^ ^ <£tf° B, A <£T?T £f^o ^f, B ^II 3 ^ (?t5 (£ 1 ^ 

n(B ) < n(A) '55^' 1 

adR»« 0 | H. A 'ai'i*® ^ ^ 'Q C^eT #4’9 J 4'3<f 2t^5 ^ 1 





>8 

«qv<u: ^NR<p C*n> N 'om*® i 
mojo ^ffaFT 

^o (?r5 A <*RT ^f°*ljt n(A) ^?rr rmic^ n(A) *C*lf% ^JNjf 

<po)I ^(.oi(. 5 . i <iMlol >k.*i <pf?i, n(A) = P> 0, n{B) = q > 0 AnB = 0\ 


A B 



fstSI ft«T CKlW (?Kt ^It?I CT, A U B ~ J p+q I 

^sfk, n(A u B)=p + q = n(A) + n(B) i 4 filM sll^fcllU *m ^ i 

b*. ' J rf^ A'Q B Pk*^t 'tfFS OTT> ^ ^»c<i n(A U B) = n(A) + n(B) i 
^ 2|1 's«8|c<p -^•cMoH <p« ^Tt CT, n(A U B U C) — n(A) + n(B) + n{C) i 
i£)<P^\»lc<i n(A UBUCUD) = n(A) + n(B ) + n(C) + n(D) R'sjlft, 

C^ftOT A, B, C, D (Tit i 

Slf^t b. wwlcil Ws A'Q B ^ 'Sfsff n(A U B) = n(A) + n(B) - n(A D B ) i 
fifsiH: 4*11 Tft,A\B, AC\B B\A CTTj lvs*ifi> *t? 3 *l?r CTTj «v<u] i 



*o)1r 




*0*br 


i. 'G wr 


j>(? 


wr A = (A \ B) U (A D B) ^ B = (B \ A) U (A fl B) 

A U B = (A \ B) U (A fl B) U (B \ A) 

n(A) — n(A \ B) + n(A fl B) .(1) 

n(B) =n(B\A) + n(AnB) .(2) 

n(A U B) = n{A \ B) + n(A n B) + n{B \ A) .(3) 

(1) ^ *11^, n(A \B) = n{A) - n(A n B ) 

^ (2) CSlW *1$, n{B \A) = n(B ) - n(A n B) 
n(A \ B) n{B \ A) (3) 4 

n(A U B) = n(A) — n(A fl B) + n(B) — n(A fl B) + n(A fl B) 
n(A U B) = n(A) + n(B ) — n(A fl B) 

(i) >1 = {a, 6}, B = {1,2} 00 A = {a, b, c}, B = {a, b, c} 

*0 ^ »T? ^#5 2Sm*P WV F = {(®,y) : x € A,y G B} 

x y '©ll*i«pl i 

5 t) "STC*? A = {a, b , c, d} B = {1,2,3,4} i Ax B <SRT F 

^fat far 

A'Q B ^ ^ (?T«tR?T, a -H- 3 I 

(FNT'SCT, A = {1,2,3,--- ,n} « B = {1,2,2 2 , - • - ,2 n ~ r ) 

«) CENT'S CT, 5 = {3 n : n = 0 n e N} N <*RT I 

i>) sttst ^#© 5 <£rt 2 t^® ^it s i 

t) (TRT'Q OT, *1 A = {1,3,5,7, • • •} i 


wur onfi>4 wsm ^ i to«u ct, d% 

C^fbM C®Nt V5f 'Sltwr ^ I 

50 'SR C«ll(.<P^ ^*11 35 W\ 25 ^R 'Q 

* ^ ^ w® *itc?r i w® *itc?r w^r? c^r 

'sitar Rf^ft ^«ic^ « 









©M ftPfc 


rrrr: rot criotr c 3 # 5 ^r? ^iotr rotj rirt ^OTf®t w® *hbt ^iotr c# 

e, rirt rkrt rrsr *nsr ^iotr c*i& b \ 



RitROT sfedgRlOT, n(S) = 50, n(£) = 35, n(£ D B) = 25 4R* 5 = E U B i ROT R#, 
n(5) = x i 

^OT, n(S) = n(E U B)= n(E) + n{B) - n(E n B) OTW R1^, 

50 = 35 + x — 25 Rt, x = 50 — 35 + 25 = 40 ^<K n(B) = 40 
Rf?:«lT ^*100 RtCR 40 "SR I 

4*r, rirt crrrrm Rtwt rrfo RtcR, ^trr otS ^ (5 \ #) 1 

RC.*i <pQ, n(B \E) = y \ 

CRt^$ EHB ^R(B\E) fRF^R 4R* B = (E n B) U (B \ E) [cNm 5 %J] 

'^®slv n(B) = n(E fl B) + n(B \ E) I 

.-. 40 = 25 + y Rl, y = 40 - 25 = 15 ^«fK, n(B \ E) = 15 

.-. CRWM RtCTt Wo RIOT 15 ^SR i 

W5<IR, RlWt W^O RIOT 40 WR 4R* CRWM RT?Rt RRff© RIOT 15 ^SR i 


i'b. 4R# (23% 35 ^R Rlfa<>M RtfoJtR OTfeB, Rf^TR « RTC5R RRR?^ «M»lMl 
4R>fi> R^R R>OT I '©Iws ROTJ 15 *SR CRtvS, 4 <SR #5R, C%5 'G RfE, 2 ^R ^ c ^> 7 WR 
C%5 'Q R^SlR R^R R*OT RTF RR I x *5R 'G RtF OT^F RR, 2x ^SR ^ RTF, 

R*) 4 otRT'G I 

R) x fR^fR R*R i 

R) CRDjR RT*ut»i RINJT <ps: CR J l 4 ( J 'o <ili«i<p| CRftF 'G RtF R^**r <PM RR I 

R) <llRl<Pl OT^F 'G RtF R^R R^OT >itaM R^R R>tR Rt? 







R^) *#, cr5 J = RtRt CRtw R^t TO, S = RtRt R^tR R^R RR3T, D = RtRt RtS R^R 
<KR I i^RtR ^Rc*l*l (.'©•'iBifl RR 5 <pR I 

R) 0»Hfi>4 PJ'= {CR RR RtfRRR CRt^ R^R TO *TT} I 

^ftR n(J') = 35 - 15 = 20 Rt, 2x + x + 2 = 20 Rt, 3a; = 18 Rt x = 6 i 

R) CR RR <HRl<R CR^5 'Q Rtl> R^R R>SR 1%^ RfvstR RR^R R>£R Rt: J n D fl S' I 

R) C&tfum n(J nDn S') = y 4RS. CR^SRrr n( J) = 15 I 

.-. y + 4 + 7 + 2 = 15Rty = 2i 

^ 2 ^SR RtfRRR (Rfvs 4R? RtR R^R TO R^stR R^R TO Rt I 

^Rt3RR iR. 24 WR ^tW 18 'StR Rl0*t>i3<H CRRt R^R TO, 12 ^R '©Rw CRRt R^R 
R>£R I CR'SRt Wft^, U — G#fR ^IRRR CRT>, B — RfcRR>RR CR«Tt RlRR RRR 4RR ^tKRR 
CRT>, v = 'sRrn CRRT R^R R>tR <4RR HRRR CRT> i RtR R>R n(B fl V) = x 4R° C©*lft>G4 
tRRR ©RJt[CRT RJfRlt R>R: 

R0 BUV CRtfct rRrT Rf'Q 4R? n (B RtRRR RTO RR i 

R) a: 4R R^RJ ^IJRsR RtR IrRr RRt i 
R) x 4R R¥lRJ ^3R RtR IrRr RRt i 

RRtRtR: 


Rs) BUV TOT 4RR RR ^RR CR$ RtRt RRT^RR Rt ©fRRR CRRt R^R TO i 

R’Rf-O, RfRo- c5>R-io CStfR 

















































n(B U V) = (18 — a:) + x + (12 — a:) = 30 — x 
*t) x n(B n V) TO b U V = U 

n(B UK)= n(U) ^30-z = 24^z = 6 
= 6i 

^t) n(B fl V) TO V c 5 
W, n(B n V) = n(V) H x = 12 

= 12 i 


**) CTtCTt (21% 30 W\ 20 W\ ffcpr <*R? 15 W\ *iRT ^ TO I 

^tsr C*RR 'oi*®® C*JC<pIwI CM *1^R TOT I '^S'SR ^t3f CM^ 

*1) C«Tf^ 5 ?" 5 IC s U 50 ^R ^tM, 20 *5R <*R° 10 'SR '^tv«Tt 'Q ^vt#5f 

<1 su® i ®RR ®i*®® ifR^fE* ®Rf <p®®?«i <fic® *ftC3? 

*t) um WH v»mt ^HfJHBfDvSclS^ 100 Wi f*W% TOT 42 Wi C&&, 

30 W\ WtfR, 28 Wf M%1 10 W\ W vq M%1, 8 W\ 

ftTO ^5?% « Mtfrf, 5 W{ 'Q C^, 

00 W5R <2f %ifi> ®RR ^-^8 <?R% 

(0 ^SR 9m% $ %ifl> ®rcra (?h*t faro? 

(o) ^sr 9m% $ %ifl> ®rcra (?h*t ^ ftro? 

’ST) <?TOf TOlRR *t%T TO (2% %5R *tm 50 ^R %Ptf? TOT 29 ^5R 
ettafi'aah, 24 ^R ®w>®s *lf*l® i*R\ 11 <SR '%f^SaR 'Q v5w>®s «lf«|® %TT 
i WSR ##TO <tf 'Stb®<| fro C<MhH>^ <R#T? 






*o*lr 


'STOM i. C# « TO*R 




i. (i) cror <?ft5?r wu 2 n ^r, to ^c>id3<i ?r?*ijt 4" i 

(n) ^ITO ^R^TO C# Q = j^ : p,q £ Z^\ 

(iii) a,b £ R] (a,b) = {x : x £ R TO? a < x < b} i 

^tCTO ^1%*[CTO ffitTO CTO# ?#TO 

^) i 'Q ii ^) n 'S iii ’t) i 'Q iii '*0 i, ii 'Q iii 

2 losj<P n £ N TO ®t«u An = {n, 2 n, 3n, • • •} RC.°i ($, - 8) •?? sfaTO ^S'S-si ^fhQ: 

*. Ai n A 2 TO TO ftCTO CTO#? 



*) M 

«) A 2 ’t) A z 

a 4 

o. 

f*TCTO CTO# A 3 

fl A 6 TO TO f*R7T*t TOST? 



a 2 

«) A z A) A 4 

*) a 6 

8. 

A 2 n A z TO *tfTO?5 fttTO CTO# C®NT TO? 



*) A 3 

«) a 4 *0 A 5 

^0 a 6 

<t. 

OtTOT ^sitC^ U = 

= {x : 1 < x < 20, x £ Z}, A = {x : 

: x Rc©tlvb ?T?*IJt} TO? 


B = {x : x (.»ilRi<P I 'olPl^l TOf^ffs 1*lf*tTO TO: 

A *T) B 

*t) C = {x : x £ A TO? x £ B} D = {x : x £ A x £ B} 


'to. Ce*#M A'Q B (7T^ ^*NTOtpTO CiTOtf W*i ra(A) = n(B) TO, 
t*H?T TO x TO TO n(A U B) «t) n(B \ A) i 



<1. i# U = {x : x TOTO •flW&t}, A = {x : x > 5} C U TO? B = {x : 5x < 
12} C U W n(A D B) TO? ra(A' U B) TO TO TO I 

b-. *7 = {x : x CStfiS <$fa?*BT}, A = {x : 3x > 25} C U TO? B = {z : 5x < 

12} C C/ TO, TOCpT n(A D B) TO? n(A' fl B') TO "TO TO I 




QWe CT, A\ A = 0 *t) A\(A\A) = A i 

10. OT, 4 x (B U C) = (A x B) U (A x C) i 

11. #AcB^CcD^l,W OT«I1« OT, (AxC) c(Bx D)\ 

i*. OTflQ CT, j 4 = {1,2,3,-•• ,n} B = {1,2,2 2 , • • • j^" 1 } 

i«. CHIT'S {1,4,9,16,25,36,•••} 

i8. SfsrM W CT, n(.A) = p, n(B ) = q A D B = 0 ^C«T, n(A U B) = p + q\ 

id. sfoM ^ CT, A, B, C C^^I ) n(AUBUC) = n{A) + n(B) + n(C) - 
n(A fl B) — n(B DC) — n(C D A) + n(A D B fl C) i 

i'b. >1 = {a, b, x} B = {c, y} ^ilRfo <?f5 U = {a, b, c, x, y, z} ^ 

^ CT, (i) Ac B' (ii) AC B' = B' (in) A! n B = B i 
«t) %?f ^RT: (4 n £) U (i4 D 5') i 

iS. CTlCTt <21% 30 W\ f*W% TOT 19 ^FT 17 ^FtM, 11 ^5R 

12 ^FT 'Q 4 ^FT tfMfo 'Q 7 'SFT 'Q C^TI^R) 3 

^FT I R^Cil-sl <ttMfi>$ (FTClfR? 

iV. C^fe ?rtfw (7#{/ = 4uBuCi 



n(i4 fl £?) = n(Z? fl C ) 'SW x <SRT ' 5 TFT ^RTI 

^ n(B fl C') = n(A' fl C ) ^f, '»(.<! y ' S TFT i 

*t) n(U) «*RT "SIFT %?1 ^RT i 


ifc. %5?T oeHftw (/ = 4UBUC<^ n(f/) = 501 


$o$lr 






i. OT& « 





*0 n{B D C') n{A' fa# ^ i 

«t) n(AC\BC\C') 45T5IH fafa Wi 

$o. <fa> A , B 4^? C CPfOTTt <?R, An B = 0, Anc = 0 

c c B i c® 5 #^ 'oiwp»i i 

C^TIt ^5|t^ A = {x : 2 < x < 5, x £ i?}, B = {x : 1 < x < 3, x € R} 
C = {2,4,5} i C^^Tt c^ii> #*T ’fal'sc.'s £N>H <P5i: 

AH B «0 A'nB' «f) i'UB 


3A. WQTIt ^IC^, U — {x : x < 10, x G #}, A — {x : 1 < x < 4} B — {x : 3 < 
x < 6} i fat>3 <fa> #*T ^fal'ios 2|<pH 

AnB *t) A'nB *0 AnB' v) A'nB' 

1^ A 'Q B <?n> (WTIt^lT^, AU-Bfa#^ <P<i Pl4c (AUB) 

^Bc(4uB)i 

A = {-2, -1,0,1,2} <^B = {-3,0,3} 

*0 A = {x : x € N, x < 10 x, 2 <flRT B = {x : x € N, x < 

10 ^ x, 3 ^ tfas^P} 

*8. fa^ £|f's(.' s PC*4i J 4ni?fa#'^3' CT, {AnB) C A ^ {AnB) C B i 
A ={0,1,2,3}, B = {-1,0,2} «) A = {a,b,c,d}, B = {b,x,c,y} 

'oilPi?il »ilisMs 'srctff Rf&tfil, ->r«q|^ 'Q *lf<4i<pls *lRii>lft's 

^ C*t®T 60% ^|3T 50% ^|ar *pqfit, 50% *|ar 30% ^|3T 

ftfaft 'Q 30% ^jar faf>3t « 20% ^jar ^ 10% 

1^fl> <#1^ *IO?i 

<F) fa#?r C4»Hn>^ *fc® ^t? 

*0 *tw?iT 4>vs®n ^lar % tog 





A = {x : x € R x 2 - (a + b)x + ab = 0}, B = {1,2} C = {2,4,5} 

R 5 ) .A I lR*fR RR i 

R) othi« ct, p(p n C) = P(£) n p(C) i 

R) RR CR, ,4 x (B U C) = (A X B) U (A x C) i 

^,4. ^Rsfi* <21% 100 slwm ROT 42 'SR fljRR, 46 'SR 9»c.«pi5 4R? 39 'SR RtRt OftR I 

«flOT?r ROT 13 SR f$RR 'Q frwfc, 14 SR %OT1> « RtRT 4R* 12 SR f$RR « RtRt 
CRRtfs RKRi 7 SR CR1OT 0*NR RlRi# RR i 

R5) CRRtR 4RR ^|3IWR CR^ 4R* OT1OT CRRtR ’ttRR^ft RR 

4RR ^|3[£RR CRT> C'©*ifi>wi <7f%31 

R) 4»©«M f®Rfi> 0*lRlR^ RlRR^ft 1 ®T %R RRI 

R) *v®*rt ^|3I <RRRRt3T 4R# CRRtR RtRR% R^SfR sp®^s CRRIR RtRR% 

$.V. P(0), p({0}) cri> Ir^Ir rri 

3,c 5>. 4R 5 StftR i£|RS fRft%r i CR v»lwo RR Nr <P<K.'»I RlRt ftusral Rcetcn^ RR Nr < v^C'»l 

Rf l MtR RR OT Nr RROTf? 

Oo. >4 = {x : x £ A} I CRI> A %R %^» RR i 


^FCTT (Function) 


srr (Relation) 

STCRR> RRR ^TlRRt CRT> X 4R ^RtRlR^tRlR ROT ^tRRT CRS X « CR§ y 4R ^RtRtRttRtR 
ROT fR%T RMR* RmmI R#i CRRR, ROTlR CR^ TV 4 RS-C^fc RMR5, OTftRt 

RfRRttR ^-CRtR R’PtR^, CstRtR GSlt®tR 1*W^lfcRR J 1C®f J l4(.“l*J ®t*i|R(.*l '®lci^ RRCRR R’^tR^ I 
4 £|RC®t R|%T RRR-RRR (21% *1% R^ S^RJ l 

iV. RPT R# A = {0,1,2,3} 4R5ft CR^ i ^ CR?% ^‘RRR^CRtR RCRJ * < y 
R’lRR^OT Ax A ^R^'RCRfe S = {(0,1), (0,2), (0,3), (1,2)(1,3), (2,3)} RtRtR^fRTRRt 
RlR, CRRtCT S CR^R WSftS fpTtR (5JRR S|W) < (fR% sr^) i ^1W0 S 
RJRt A CRfl> R% < SfRR i 

'SiK<H rc»i ^R c<plc.*il R%lw a f^sT, b Rl'sl, c RS c^c«i, d c^l5 (&y*\, e CRCR, / 
R^5 C^RRfti %RtCRR RRRRRR CR^OT F RCR SJtRRt <11^ F = {a, 6, c, d, e, /} I F CR^ 
R 3 *^sp?fte x R^Tt y *3R '©1^ B = {(c, d), (c, e), ( d , c), ( d , e)} RlRt R^fRt 







^*jjra i. 'G wr 


pit m, b to* wvfr sm w*ff *pit ffi€hr w»fcpr ^ i b 

CRT; P?tt F Cto ^IPI i 
■5rpt 8Cro). 

X P® Y 4 <£lto PI i ^Nfc RCXxY P«ft X P» Y 4 ^«mi i 


^5f: Z (to "x *Flt y <£)* *<" WSftt®? c*lfr ^ tolt *s? i 


’*Hv 1 *H (Function) 

(to* -SR^st » ’ite <£lto ^FsFs tol1 *mtfw SRill'StW Tj^T> 

**RF s5fS|*T ijtR> to* P?tf RmmI ***T PI i 

^t p>. ^s* *nto « *f*tor* p*ij <?i *m¥ ^tc* p = 2*r to sm ***t pi 

PN1CT r **RF ^£3* *JPTt* « p *®FP ^33* ’tf*%lT to*t P* l <£|*tt* r 4* £t^5J^ *St<lJ 
'sit^'RT '8f*i3 p <£f* ^rRj 'Q c < p<i c n <£|<pR> *1* RRrv PI i '©ihsl <iPi, p '5®R y r *®TC^* >£1<pR> 
■*FK*R i£)^ 1%f*f p = f(r ), f{r) = 27rr I 

<£|^ ^Ft?*l^t?f *I*t r *£!* *#© (to X CP^ 5 p <£)* *Jlf*s cto Y <5 ^Rj 

TRWlfw ^C?JC5. P?PQ *1*1 PI I ^ *pM«1(.<P X C*!* 5 Y QS *ffia ^Sfpj {(r, p) : r € X 
<£)*? p EY 'Q p = 27rr} ^FtS fawMl <P*ll PI I 'Srp** *11**11 *lf*H •n*)-**!* C£|f*i* 9 lf*t'5 
*$<£) *tt*lJt ***t PW 

<t (*Ftv*R). ^i«yto pi 4 *?c<mchiF taow X to* P^^IMCPI 
p>*t Y to* 4 to « c^*®r 4to tost^ ***t pi p* «Sf toiop x Y 

<3 <rfsfo 4to tfk*i* *«* pi i f,g,F,G ttow £t^ ^mr to*f ^ i 

^st ^ (C®R?R « C^ICVblOIH). #IC^py (to / >£)to pi, ^ 
f : X ->Y to sw*f Pt^nx (Tte f -. X ->Y C®tCSR (domain) <£R* 

y (?te «£RT C4IWIWH (codomain) ^Tt PI i 

s (2tf^% « SfRJ Stf^fpr). ^ f : X ^Y ^rto x G X <£RT ^1 

y eY PI, W P?*t^5I? y (& x «£RT adR>R«f ^t (image) x 

(3 s y j£RI 2fRy 2|R>R* (preimage) ^®lt PI y = /(x) '©t st^H PI i 

\r (c^si). f : x -¥ y ^rto y «£rt ct x ^ ctfpn 

pi, >£1^ / ^T?*R?T^ C?I8I (range) ^ PI «£W "<^«? /" w*t 

pi i am / = {p : y = /(x) cpfn?r x e x} = {/(x) : x € x} \ ^%i <?i 
am / t*iw»ic>M y ^ i 


RRjtivolw ^It m i to^ ^ W i 




*8 




/ : x -»• 2a; + 1, x € Z; (?$ Z U& Z 4 41^ ^T?*R 

TO i 4$ ^Ft?:TO?r <$tolJt X 41 y = f(x) = 2x + l; C®R5R, 

cm f = z 41% '*FK*F#?r am, am f = {y : y = 2x + i, x e zj tons 

C^llJ I 

**, 4*<A\<W ctf F = {(0,0), (1,1), (-1,1), (2,4), (-2,4), (3,9), (-3,9)} 

>*re 5 fi> ^tS^R "TO, 1\1 CS\Z SR TOTt F <SR Sf^TST W'fatJP’lfa 

<?ri> <r§i ufw f <sr y oi*®'5« ^rosfnst^n^ 1 


W*cm F = {0, 1, -1,2, -2,3, -3} 41i am F = {0,1,4,9} 

<±i<p 5 «i‘*p <P^c <? i ^wwi OTHt *)lc<i CT F <£R x G CSR F £|R>R*f F(x) = x 2 i 

^?T*|J OT, 4^# ^(.'stlcvas <R1> CW 1 
sf^R wrj ^?r i 


to <#5 ^FK*R F «iRT Oblt»MM> A « (RTO* B TO WHI&C4 ffen 1 *RT 
<psl *ir, c*r*ltE*T A <*r?r slt'sw R*^ c**lw 4 <pB 'Q c<p<i®i €fer BR?'» c?NT 
TO B (RtfR <*Rsfl> 'Q (3R«T t£p^sf& R««jc'© C*R TO^ (^tCSRT fS3f) I OT, <pk*l</Ki 

c<pIcvjjIc^m Rc-'iw <ri> Y '*IR $*^5 b Real's '*Fk«Hfi><.<p Rflfi's <p<il *tr (v»|(.*m fssi) i 




R’iD's ^k*R (Inverse Function) 

Ru><i R>*ifi> Bwi R>*ifi> "SFts^R R*fat <P3l "TO^ i 


A B AC AD 



1*) $TO?T imi toR ^k*Rfi>?r ^rto a -»■ 1, b -»■ 2, c -»• 4 1 <fl$ WRfl> 4^-4^ 

to' Riflfo m <zmi\ 3 41 cron sm \ 





R) %RCRR RtCRR toR Tjns:^Rl^ W%H a-»l,&->2,c->-2i^ R4 ?RrR RtM 
R 5 *^ 'iTR-^R 5 ' RR (RHRt b 'Q c >4R MM 2 i 

R) ^RRR vStHR toR RTCHrRr *>1%H a->2,&-»l,c->3i^ RR°HrR 

« ^^Ttfw l C*tCRl CRR3 WltvblWH D 4R eRaJR ^RtRHR WRJ CRCRR A 4R 4R# 
'S CWf ^to ^RHH RR$ RCRCRI Wf, D^S A C* 4R# R^HR rM 
CRt ^ptv*! *i c<P £Prs R 5 T°’*Ig*i?i RrM RR\*H RRt RR i 

vm & (fRRfk R4?RR). RCR to, / : A -► D 4R# « HlM Rn?*H l ^to 

'¥f° 1t R g : B A rR® RR CRRTCR SlG'SjR 5 b E B <3R ©t*ij g(b) — a rR 'S CRRH rR 
/(a) = & RR I R^HR g CR / 4R MtfR RRt RR 4R? f~ l RtRT RR*t RHt RR 
MK g = f - 1 1 


%RTRR WfCRR to rM ^t?*HR / RCR f~ l : D -)• A 4R? / _1 (1) = b, f~ 1 (2) - a , 
/ _1 (3) = c I ^RCRR WRT ijto to rM RWT t^RR RM® RR°*R R^R RR i 

^RlRRR R8. RCR R#, A = {2,3, 5, 7} <4R° B = (1, 2,4, 7,10} i A 4R CR CR WiJ 
RM B 4R CR CR W1J MlW RR 4THRCR RCHT to to RfM RRH CRRTCRT RCRt: 


A B 



4RICR D = {(2, 2), (2,4), (2,10), (5,10), (7, 7)} to® RRRJCRR RtRf M® 
RR^^tlvERRRfR (M, Rt RtRf ^ RsHrM R^to Rto RRt RlR i D Cto 'SP®!^ 
TOSnvERto RRR ®T?H A 4R WR « MR ^ B 4R WR CRRTCR SfRR Wf RtRt 
MR W?R MRR i MR D C A x £ <4R? D = {(a, y) : x E A, y E B 4R? x RRT y 
MlW}, ^RRR D CR^ A CR& CRW B (to ^R# «M l 

^RtRRR -^,(1. RRsR R°RtIR ^RCetk'bR CR? L — {(x,y) : x E R, y E R ^R° x < y} 
toRRT R# i ijJJfU RRsR R?RR a, b ^R WRT a < b RfR 'Q CRRR rR (a, b) E L RR i ^®Rt° 
L CR5 RRT RRsR R°RflR CRR-R^5 ^ppfR rRR RR i 

ShIr<R R'Is. R^5R CRH HRrR (relation) RRvHR RR? R'S i 


X Y X Y 

















































































^Rt*fPT: •*H<p|i> '*Ft?*R <p|«H 2 —> 4 , 2 —>• 5 <4^° 3 —> 4, 3 —> 5 1 

<Ilf% f%?# i 

$5. / : x -> 2x 2 + l ifWKsR C?TC? fa# ^ OT41OT C®fc5RT X = {1,2,3} I 

/(x) = 2x 2 + 1 OT*HCT xeX\ 

/(1) = 2(1) 2 + 1 = 3, /(2) = 2(2) 2 + 1 = 9^ /(3) = 2(3) 2 + 1 = 191 
.-. {1,2,3} <flRT GW CT& = {3,9,19} I 

'SlfaH $)r. / : x —> mx + c <pMc*is 2 4 Sll'sf# ^I^OI 7 'S — 11 

fa# 

m c «^RT "STt 3 ? I 
*[) / <47 5 ^ I 

?t) / <£RT 3 <*RT «H^ I 

^0 /(x) = mx + c 4 OTQTTt 'silcs, 

/ : 2 -+ 7 WfK /(2) = 7 ^T, 2m + c = 7.(1) 

/ : 4 -+ -1 /(4) = -1 ^t, 4m + c = -1.(2) 

(1) « (2) *lft m = -4 c = 15 
*1) / 43 ^f%?T 5 4<J ^Sf /(5) = -4 x 5 + 15 = -5 
*t) 3 «*RT 2TRF x ^ /(x) = 3 ^«ifk —4x + 15 = 3^tx = 3 

F = {(-2,4), (-1,1), (0,0), (1,1), (2,4)} TO##«£RTOT1CSR'Q 
C^SS I *T«<1 3.C«1 F tiRT st*!) 4<pfi> 3j3ffaf?l <P<11 

■SF^l: F 4* C®n?R (JTO OblOV|W« WiT x 4<J WW F(x) 

c®fc*Frfc*niNt^n ^ cro otic*pt 
fa?R?r if <?to Sfat ^ F(x) ft 5 *#® I 

F(x) = %/r^x ft# F(—3), F(0), 

F , F(l), F(2) 4*T TOff (TT^M ft# ^ i 

F(x) = \/l — x € Z? *lft 'S C^®T *lft 1 — x>0^Tl>x 'sNk, x < 1 
flStt F = {x : x G R «*TO x < 1} 


$cOtr 








*oStr 


'srajrai. «wr 


<*WPT F(-3) = v'l - (-3) = y/l = 2 


F(0) = x/T^O = v / l = 1 



F( 1) = v/T^T = 0 


F( 2) emit 2 £ cm F i 


■^IW: 

cm 'SNilfii m? ^ i 


X Y X Y X Y X Y 



/ : x -> Ax + 2 mt ^K"FT m C®tC5R £> = {-1,3,5} I C38? 

(7i& l 

’t) Sf^rS S *lrfc<P 'slPl<Pl m ^ cmtpsit ^Ft?*R ^st fafa 1 } m i 

cm 5 « C?fS? 5fa# m C*NtCT y4 = {-2, -1,0,1,2} I 

(i) S = {(a:, y) : x E A, y € A x + y = 1} 

(^) S = {(a:, y) : x E A, y E A x — y = 1} 

(o) 5 = {(a:, y) : x € A, y E A <4^ y = x 2 } 

(8) S' = {(a:, y) : x € A, y E A y 2 = x} 

*0 F(x) =2x-im\ WQ 

(i) F(—2), F(0), ^ F(2) fafo mI 

(0 F fafa m a E F i 

(o) F(a;) = 5 ^c«i x fafa i 

(8) F(x) = y RC«i x ft# <M, C*r*ltC*T y E R i 


(<Ry.(<Ry Tflv*H (One-One Function) 

ftc5?j cohYBm / m*tm mm siftftw ft?j i 










A f B 


io (4<F-4<F TpRHH). ■#? C^T •*m'*PT / 4<T CVblOK.HH %t WW 

slfoR* ' 7 f^tt 1%^ ^ Wt '*FR'*hfi>(. < p ‘W-'W (one-one) ' J Ft\*t i T ^®IT 1 ^sjefh 
xi, x 2 G C5fa / HR? xi ± x 2 W\ f(x i) ^ /(x 2 ) i 

*Rjast C^lCT 5 OT*lt ^Tf?T, *Ftv*t*T / : A ->• B '*Ff°*t I T ^ 'Q C^«T 

'^itw /(«i) = /(x 2 ) ^.c«i xi = x 2 ONICH xi,x 2 G ^4 i 

vso. /(*) = 3x + 5, x e R ?W# f% 4^-4^ ^FK*R? 

*<c*i <pRi a, b e R «W /(a) = /(&) I 
3a + 5 = 36 + 5 ^t, 3a = 36 ^t, a = b i 
/ WlHffc HW-HW i 

^ c l Oi. C'iHt'Q (3, F : R -> R, F(x) = x 2 WN& HRS-HR? i 




^NH: xi = — 1, x 2 = 1 OT, xi G C®I*J F, x 2 G (35N F <£R? x\ ^ x 2 i 


fc** F(xx) = F(-l) = (-1) 2 = 1, F(x 2 ) = F( 1) = (l) 2 = 11 

W*fk F(x x ) = F(x 2 ), .-. F Hnr-«iRr i 

*1*5 <U: CHICHI Tpfe[*|«T Tit'S i 

^‘1 vs^. /(i) = —, 

*> /(5) *“ 2 U /-(2) 


*) /(^) = -^> a ;^ 2 

x — z 

. f ( k\ 5 5 2 

• • J\ ) 5 — 2 3 3 

*0 «#, a = /- 1 (2) ^5®T /(a) = 2 


a 


= 2 =>■ a = 2a — 4 =>• a = 4 


a — 2 
••• f-\ 2) =4 

^IHW. /(x) = 3x +1, 0 < x < 2 






*o$1r 


i. OT& « 


^0 / ^ '61I4 <*r^ c^®? f*H?r ^?r 1 

«t) (TKt'S CT / WPT l 

*t) /- 1 w «fR? /- 1 (FNffcar ^5? 1 

<F) /( x ) = 3x +1, 0 < rc < 2^» ^ OT(0,1) <*R* (2,7) 

.-. C?R»/:i? = {y:l<y<7} 

*0 C^g 2fc»J^ y e R <*RT x e {0 < x < 2} <^RT y OT^fteTf ^C<IC5. i 

^s?TR / ^Fk*t*T I 

«t) y = f(x), x I Y 

v ®kt«i, y = 3x + 1 => x = ^(y - 1) 6 

^ 1 

'SFtS^FT / -1 : y —> x C*HlM, x = ~(y — 1) 5 

1 _ __ 4 

^t, / -1 : y —> -(y — 1) ' 5 Tf fi>C3I title'll 

i 

y x ^Tt*t*T <PW *fl^, / -1 : x —> —(x— 1) 2 

o ^ 

/- 1 ^ Olfar© C?T<ir y = ^(z - 1), 1 < x < 7 

<FFM 0 

^ilPT<p ' J Ftv*R (Onto Function) 

to c^yl = {1,2,3} B = {5,7,9} RmmI <1# OTttCT 

i-»5, 2 —> 7 3 —>• 9 # 4<r strep? ^*tm a <?it5<r Stf^ft? i 

?wiw ^rr i 


,4 B 



H (nlPfo W^R). '*Ffe?‘R / : A — >• B re J ilR«p (onto function) 

4®ll 3.G4 Slrere b € B et r lj '3<pfi> a € A ’tt'QTTf *Tf?I (7H /(a) = 6^1 opjffc B = 

C?T®? /1 

08. 'ffif:R->R*mg: R->R '*FK*R ^ f(x) = x + 5 ^ 
g(x) = x — 5 R^wlRv® "??!, v®(,4 re%3 OT, / '3?' Roll's if*k 4 H g i 



1 2 3 4 5 6 7X 





* 1 Iffo 


f(x i) = /(x 2 ) TO xi + 5 = x 2 + 5 ^t, xi = x 2 i 
^ntw, c^nt 

y = /(x) $,0=1 x + 5 = ?/ ^t, x = y — 5€i?i 
^?»R /- 1 RnjviH i 

/ _1 (x) = y ^.c«i /(?/) = x ^T, ?/ + 5 = x ^t, y = x — 5 
'oihls, / _1 (x) = x — 5 = g(x) 

/- 1 'Q # (75TC5H /- 1 - g 


<F) <£|<F-<£|<F Tp|«TO<J Wti *kfSf£ f~ l to I 

Q 

(*) /(«) =-t, (*) /(*) =-#7^2 

x — 1 x — l 

(tt) /: x - > 2F=T’ x * 2 

’si) sif<fo ¥t?«n fix ) = — , x ^ 2 ■« prat sifi /-* fimuM w 

(*) / _1 (-i) ^ / -1 (i) to i 
(^) x <^r?r ’ s n»r ^?r <?r 4/ _1 (x) = x 

Q | O 

*0 ^t?*R /(x) = ——, x ^ 1 <*RT*FIMft /- 1 fiHWM *STO 

x — 1 

(>) /-^to^n 

($) / _1 (p) = A;p, p ‘5?' 7 ItC‘ ! U^ A: C^ 5 £t^K i 

*0 tot$ sfcro cro snrs ^ <<to to fto f 
to cot^t ^ c?ra? tor w, to ^3 tom 

(*) F = {(x, y) e R 2 :y = x} (0 F = {(x,y) e R 2 : y = x 2 } 

(«) F = {(x, y) e R 2 :y 2 = x} (8) F = {(x, y) e R 2 : y = -^/x} 

®) / : {-2,-1,0,1,2} ->• {-8,-1,0,1,8} *K"Rfl> /(x) = x 3 TO 

^®§5 ^ TO Walt'S CT, / ^ ^Tlto l 

/ : (1,2,3,4} -»• R 4<pfi> ^“R *Tt /(x) = 2x + l TORtowi C^Kf'G CT, 
/ R»*^ *nto ' 3 Fk'*i»r »r i 






^*jjra y 'G wr 




<?NfBar 

<?r#3r urn *FK , tCT?r ^sgifif^F fc*wm i y = f(x) c®r#af wi-w w$ o fojus 
*t?P*R G&t^ M*4T XOX' «<R? YOY' O <7F XOX' <& x 

YOY' C3> y ^eTf ^ I 

y = f(x) <pk*1c*is , oi'wpc.*i<i 'SfMj a < x < b <u<if*fas t>«i<p x <iR\ 'SffR 

■5®^ y -siH^rm vs|Pi<p| g|^© «p^cvs ^ 1 ®|Pi<pI<i ^)R® xy 

^IWf *«IT*R <P«H.'S ^ 1 sit *5 <ms«IT ^RT 'P <P«C«1 y — f(x) 

<Pk“l(.MS C®r#3T ’tl'QTlt 'Jit?! I R^T-R*R (2t% sfNfw « 

£RR <P3l 1 (Linear) '*Fk*t»T, Rail's (Quadratic) ' J Fk*R ^03$ 

C®T#3I 'ailWlMl 1 

*nwljil^wi5r 

>UW&lft<F WR /(x) = mx + b <?T*lflR, m «iR? 4<J 

(?T#3I <R*IT *fl?T Ut«T ^®TT m <£R° y '©iwo b 1 


qfam = 3«*R*& = 2 ®Rt*T 
*if?m /(x) = 3x + 2 

*Pk**H Re's x 'Q y 
"SfR ’It'QTlT 


X 

-2 

-1 

0 

1 

2 

y 

-4 

-1 

2 

5 

8 


.-. <pk“Hfi>s <?T*i *ltc*t OT«ffM 1 



foil'® ^Pk*l 5 i (Quadratic Function) 

forF© *FK*R -*Fk*R ^ y = ax 2 + bx + c <?T*ftR a, 6 

« c Rt 5 ®^ ^o^Oi SfPfS ’SFkRFT *rft a = 1, 6 = -4, c = —1 1 
y = ax 2 + bx + c (& C®T*IT RR y = x 2 — Ax — 1 1 ^f*ft© '*Fk*R ^C® x 'Q y RSUH* *lH 

*wm\ Rt&<r Rmte <?r*rnRt i 








X 

x 2 — Ax — 1 

y 

-1 

(— l) 2 — 4(— !) — ! 

4 

0 

to 

1 

1 

i— 1 

-l 

l 

(l) 2 - 4(1) - 1 

-4 

2 

(2) 2 - 4(2) - 1 

-5 

3 

(3) 2 - 4(3) - 1 

-4 

4 

(4) 2 - 4(4) - 1 

-1 

5 

(5) 2 - 4(5) - 1 

4 



fom *FK*Rfi>?r i ^ £rf*i% ^ i 

^) <?r#aifi> *mt^3 uh+im* i 

*0 <^fi>4fi>4 y TO*?r WMsHM c^sft ^t y srf^rrai fi*5 ’tt'QTIt ^ I 

?t) m <it ^ i 


(.oi^fotn 


$t?NJ (3 p, q'Q r <£R^ r^ 0 3,G«1 R <£\ S = {(x, y) : (x — p ) 2 + (y — g) 2 = r 2 } 
'anGii* C^N 4<pf5 ^5 ' J TRl c<pw ( p , g) ^JPTt*f r p#H Gflf*fa *tf*fa 4j^<u) i 

(p, q ) Pl*^ *im <pw ^ R^G^P G<PG3 <PW r ^JM*! PlGil ^3 '0|'*P*1 <PW 

^it^QTrt Trt?r i 


’sp®^F: CT W?RT ^PIWH (?$ «W C®T#3I *W% ^FTT TOl$ 

•>Hl*llG r l*l SlPb^t R*<3[ ^P <FNffSt <im <PW *lh^W»lG<J ^ <Ptll, <)Ig's 'o|5f*)|i>*i 

<?r#G3i?r *j?r ^f^li'olw ^t i ct ^stwrt <?r#ar ^s, <*r?r 'Sht ^fpr <imi* 

<P3G«1 ^tW 'Q ^t?r ^ c*t^n *Nf% «i<i«nf*i wt ^it i 


&lk<H Wt. S = {(re, y) : x 2 + y 2 = 16} 


■^ssk S <^RT G^Hlfrifl i£|<pfi> ^3, x 2 + y 2 — 4 2 *ll<) G<Pttt (0,0) r — 41 

S <SRT G«1^[&tq Pig*i g^HIgm! ^G«il: 


*o*1r 










^5F: 

£(?®J¥ 2f^Q C«t^ 

y x ^ '¥t°'*R £T^t*l l 

W y-2 = 3(x-5) 

(*) y- 5 = -2(x + l) 

(8) y- 5 = |(rr-3) 

0®) y-2 = -(x + 3) 

*t) C^Rlfe 

1/ 

II 

cz> 

1— 1 

(*) x + ^ = 3 

(o) a: 2 + y 2 = 9 

( 8 ) y = ^ x +1 




C t 7'QTJt / : x —> 


2x — 1 
2x + 3 



*1) '¥t? x Rft t£R5-<£W f^Tt ^ i 

^t) 2f~ l {x) = x ^*1 x <4^ ’ s fl 7 T i 


mtm-. 

2 X — 1 

<F) «ft^, / : x -)>-i /(x) 

2^j “t - 3 


2x- 1 
2x + 3 



2r — 1 27* — 1 

•*f) /:x^-—- I /(z) =-—- 

zx + o zx + 3 

wf-(?, S*T-io G#f 


5 

7 











































*38 


Sco*s<? 


*3^110*1 2x + 3 = 0 ^C.®1 Wlk x = — ^C°1, <pk“Hfi> ^SR^Blfw ^ l 

2 


.-. x ^ --, cv$m / 

z 


-«{-!} 


Xi E CvbN / *if^ x 2 ^ C®N / 

Jy ' 2xi + 3 ^ ’ 2x 2 + 3 

«*N=T /(xi) = /(x 2 ) 'S C^f ^ 

2xi — 1 2 x 2 — 1 


2xj + 3 2x 2 + 3 

2xi — 1 — 2xi — 3 


2xi + 3 
-4 -4 


2xi + 3 2 x 2 + 3 

2x 2 — 1 — 2x 2 — 3 
2x 2 + 3 

2xi + 3 = 2 x 2 + 3 


^t, 

■^T 

2xi + 3 2 x 2 + 3 

^T, 2xi = 2 x 2 Xi = x 2 

2r — 1 2r — 1 

^t) C f T'G'?It / : x —>■ /(x) = 


2x + 3 

fix) =y x = / _1 G/) 
2x — 1 


2x + 3 


fix) = 


%y = 


2x — 1 


2x + 3 2x + 3 

^T, 2 xy + 3y — 2x — 1 +t, 2 xy — 2x — —3 y — 1 

% —2x(l — y) = —(1 + 3y) 

1 + 3 y 


%x = 


2(1 - V ) 


% f \v) = 2(1- V y) X = * ^ 

1 _L Q™ 

^T, / _1 (x) = ^ [5*W ’#4^ W| 

% v-*(») = 1±+ 

1 — X 

^ x = [’•■ 2 f~ 1 i x ) = 

^t, 1 + 3x = x — x 2 
^t, x 2 + 2x + 1 = 0 


x 


^T, x 2 + 3x — x + 1 = 0 
^T, (x + l) 2 = 0 


*o$tr 



*oStr 


'srajrai. «wr 


Off 

^t, x + 1 = 0 ^t, x = — 1 

.'. ' 5 H I T x = — 1 

VO)^cq^| 

>. {(2,2), (4,2), (2,10), (7,7)} «UUM CSfcSR C^FF#? 

*) {2,4,5,7} *0 {2,2,10,7} 

*0 {2,4,10,7} *0 {2,4,7} 

S = {(x,y) : x G A, y € A y = x 2 } A = {-2,-1,0,1,2} taf 
W1J? 

(2,4) «) (-2,4) 

*0 (- 1 , 1 ) *0 ( 1 ,- 1 ) 

^ 5 = {(1,4), (2,1), (3,0), (4,1), (5,4)} ^ 

(i) S TOIKI (3® {4,1,0} 

( a ) STOSRrfaifteTOr, 5- 1 = {(4,1), (1,2), (0,3), (1,4), (4,5)} 

(in) s ^ro# WI=T 

wm «iiwim» ?#<f? 

^) i 'Q ii *f) ii 'Q Hi *t) i 'Q Hi ^l) i, ii 'Q in 

8. F(x) = \[x — 1 ^?T 'OM F(10) = ^'fi? 

^) 9 *t) 3 *t) -3 V) >/T0 

<t. S = {(x,y):x 2 + y 2 - 25 = 0 ^ x > 0} ^T, 

(i) to# ^fk*r ^nr i 

(ii) ^*^31 
(Hi) ^ro#<i <?T#3r x tort 

i, ii *0 i, iii *t) ii, in ^T) i, ii 'Q in 

'b. F(a:) = — 1 = 5 ^ x <4RT 'SfH ^®? 

^) 5 *) 24 «t) 25 ^) 26 

<1. F(x) = \[x ^I '^'*15#^ C®^5R f^Ft*#? 

^y) F = {x € F : x ^ 1} *t) ^IF={i6i?:i>l} 

*t) ^F = {xGfi:i<l} *l) ®F = {xGi?:x>lj 





\r. (i) ft CD S CA»lc.*l'l, C?T8! 'Q ft’ilft ^TT?T ^ I 

(ii) S Wfat S~ l ft'll ^5t ^ i 

(in) <W-<W ft»il i 

^) S ={(1,5), (2,10), (3,15), (4,20)} 

«) S = {(-3,8), (-2,3), (-1,0), (0, -1), (1,0), (2,3), (3,8)} 

”) 5 ={(i’ °) - (1 ’ 1) - (1 >- x) > (I’ 2 ) > (I’ - 2 )} 

V) S = {(-3, -3), (-1, -1), (0,0), (1,1), (3,3)} 

®) 5 = {( 2 , 1 ), ( 2 , 2 ), ( 2 , 3 )} 

fc. F(x ) = y/x^l W 

F( 1), F( 5) F(10) 1%^ 

«t) F(a 2 + 1) fttfs ^ a e R i 

*t) F(x ) = 5 ^on, x ^?T i 

^0 F(x) = y ^c«n, x ^ V> O' 

>o. F:R^R, F(x) = x 3 '*FK*(FK WU 

^) OSTsf F C38! F i OT%3 CT, F '*FtS?*R i 

«t) F~ l fafa ^ i ^T) CENT'S ct, F~ l i 

ii. f : R —t R ^ < pf5 '*FtSi*t'T *Tf f(x) = ax + b; a, b 6 R Wl^t ^salftvo ^c 4 "!, 
Wit'S CT, / 4^-4^ ?Hf^F l 

«0 f : [o, i] ->• [o, i] wNfc f(x) = Vi - x 2 ^mr 'tmtf&s ^pr, vm* w, / 

i*. '*fiif:R^R^g:R^R'tft? t \*mf(x) = x 3 +5'&Rg(x) = (x-5) 1 3 

^t?f ^salfiiv© CT, g = / -1 1 

«t) ^ / : R -»■ R f(x) = 5x-A'm TOlffa ^r, y = /- 1 (ar) 

1^?T i 

x>. s’ qnuiti c*r#<g ^rs^T ^ Tpr?^ ft^r ^ <?n#ai <*k?f fttfs ^ i 

-S' = {(rc,2/) :2x-y + 5 = 0} *0 S = {(x,y) : x + y = 1} 

*0 5 = {(x,y) : 3x + y = 4} S = {(x,y):x = - 2} 

is. 5 'auuui <?<r ^ ft^n <?<r i 



*o$1r 


i. OT& « 


©H 


S = {(x, y) : x 2 + y 2 = 25} *0 -S' = {(x, y) : x 2 + y = 9} 

$(t. <W?Tf F{x ) = 2x — 11 

F(x + 1) F 4 <T*lH fafa 

F(x) R»*il ^5t *||t>l§. x, y € i? i 

’t) F(x) <£< ^IPRT y *|Rfa# 

y = 2x — 1 'oiwpi i 

x _ 3 

f : R-¥ R g : R-> /(x) = 3x+3 *m g(x) = —^~ 

g~ l (—3) ‘SRT 'SIH faf?I I 
*0 /(x) ^Tffw fait falfat ^RT i 
*0 CT , p = / _1 1 

WBTlT 'oilcs?, /(re) = \Jx — 4 l 
/(x) C®ft5R fafa <1RJ I 
/(x) 4^-4^ fait falfat ^RTI 
*t) / _1 (x) '*FR'*R t^TT ©T CpftfaSRf fafa ^Rf I 





<#f 

(Algebraic Expression) 

4 * 11*1 toi ^rmr i ^ frot*!* 

£|^<PC<P +, -, X, -j-, sjfll f&M?* C*IC«Pk*ll JlKlc,<U^qR>»lw 

*KfI <p<k.«i CT •Tg 5 ? ' 3 T° , *lTt Ptor*H» 4'®lc<p<i ^f, TO 5 ft'St’flftRxp HtPt (algebraic 

expression) ?ilf“1 ^®Tt "5$ i CT5R, 2x, 2x + 3 ay, 6x + Ay 2 + a + \fz R'sjlft 

^ertififo* mPr i 
4 ^*0^ cro - 

► ^*t% *mHt tot *nro i 

► ?hto 4* tot *nro i 

► « to tot ^^5 *ro 1 

► 'TOt > *fa 'Q ^*ttw ^jNjf stcro ^?r ^ 9 t%r ^>*ttw 

«poc's *ftTO 1 

► *|V|>llQl4 <flf*t, Slf^TO <flf*f w-55fw <flf*t TOJt ^^5 *TO 1 

► wrtfiw <flf*t, slfc’PnilPr <iw *lPRr $**lt*f* f^r *ltTOi 

► ^ ^sutsro ^r?f^ wto swiw *ttroi 

^ «£|^ gf€t^ i£R5ifop crot *ww <?rcfa «m»iwi wu ftwt 

TO, TO SpifafifaP W* TO ^ «£RT C&fcSFT TO ^?ri *lfw t£l*fi> 

f^i to, to to* gro to ^jr 1 ctot mciiMUi <£&$ top ^ cot^t 
<to «wiwi to sm to 1 4*fi> g<rcTO to crot ^rorora to i 

*ro? %f’tif s tfro ^if*i 1 <*i^r <nfe> ^ ^^tfw *iw to* 

^t &«u<ps >||<4 ' 0 |<lH|'^<p ■*^ikR) < p v||vs> 'Q ^<k,<p<i *]H<p«q 1 



■SoJir 


Tsrajra 5l'8t’fif*il«<p diPi 




^(.*3 <Ppi, x ^<pR> i ®kc,«i, (i) a, (ii) ax+b, (Hi) ax 2 +bx+c, (iv) ax 3 +bx 2 +cx+d 
$.®jlPt 'allows sifter x i>«u<ps ^«il ^.n, c«HI(.*i, a, b, c, d $®jlPt 1 ^Ifal*H®l(.<i, 

x *1% cx p 'ail4ltiM ^T, c iR# Wft ?R*IJt (*Tt ^TS 

Rff® *ffc^) ^ p I p RC 5 ! *H# ^ c R?I c '^pJ R(?T ’f 1 # 

'®i^c*i^ *ltW i c<plwl 7 ff s ^ c t *Pt cx p 4 c x p ^R't (coefficient) 

p CR (degree) r«i i c<plc^l whlc<p 

'srtajt ^rr r?t i «'sp&’fc'rsr -^ic^ ^ ?R?t 

0 "sjlsrt^ 'R^ffc, t>«i < P-<if®t'® ‘ p 1nR>c.<p ip*Pt m R?II crspt, 2a? 6 — 3a; 5 — x A + 2x — 5, x 
t>«U<M ^<pn> RtR Vtel 6, '5£*IJ*t I t 2a; 6 , "^plJ 2 —5 I a ^ 0 RPT, 

(i) 'Sjt«sjt 0, (a) - sr|3jt 1, (Hi) 2 *4+° (iv) 

3 i MWlMl 'SRPtf (a ± 0) £Pr5 MttflMl tH0<M 0 RfaR (a = ax° tow) I 0 
^R^lli>C<P Rwi>«ll RRf RS 4R? ^J ^*1% Rl^If ^PR®lf?te *l?lt RR l 

x 0*1 <.<?$ ' 5 TRlR e f® x 4<T ^lc®^ OR^fte, '^iJ’Pf C$I£R ^ 

2JR *Pt <#*») R*faf +31 RR i <i<«ilc<p ®iln4 (standard form) R®rt R?I i 

^rIws x t>«ic<p?i RR*lnk<i> P(x), Q(x) r®j|Pt sl®ta ^Ml ^Id® <psl RR i CRJR, 

P(x) = 2x 2 + lx + 5 i P(x) £l®tw x iRR ^*I?T RfaR Pi®^®! Pi01*1 <PW i 

P(x) x *tf^5 C^?Tf ^5\ a CT ^ *\tm\ m, 

P(a) J j|&® <P^I R?I i 

vBlR'SlM i. ^ P(x) = 3x 3 + 2a; 2 - 7x + 8 RS, TO P( 2), P(- 2) «<Rt P <1W 
f^*f?r^?ri 


mm: 2HrS X <43 2, -2, - *ti$, 

z 

P( 2) = 3(2 3 ) + 2(2 2 ) - 7(2) + 8 = 26 
P(- 2) = 3(—2) 3 + 2(—2) 2 - 7(—2) + 8 = 6 



o«nc<p^ ^1% 

Pict>?i x'Q y t>«ic<p<3 ^<ifK ^ t>«nc<p<3 i 


2 x + 3 y — 1 

x 2 — 4 xy + y 2 — 5x + 7y + 1 
8a; 3 + y 3 + 10 x 2 y + 6 xy 2 — 6x + 2 



8o 




<1 use'll cx p y q 'oiMwra ^ c FiPrv T T\ , *lJf (^<p) 

>3'^? p 'Q q WN<P i cx p y q c x p y q ^iR’t <4^? p + q "55^ ^ 9 lci3 

■SltSTt I $f?[f^S ’ll# SlltfllW « ^eTt ^r I 

P(x, y) 'oil+lws 2i'ol<p -'jf&'s <psl ^ i CTSR, P(x,y ) = 8x 3 +y 3 — Ax 2 +7xy+2y — 5 
^*t%'SIM 3 <*R* P( 1,0) = 8- 4- 5 =-H 

R>*i d^ic.^ ^’i^l 

x,y « 2 *FFpfi cx p y q z r ^ll<MW4 ^ i <?T*rfFT c (^) *fi#?f 

p, q, r ^Nl'sn* ?f?*|Jt i p + g + r CT 5 <4^ *i(wi '^*l*tl(.'© 

^MIc<P WMI ^«il ^ i ^f‘ t 1^c < p P(x, y , z) y oil < plw5i £|'©ta 

*fot J jB'» <P<il ^?T i CT5R, P(x, y, z) = x 3 + y 3 + z 3 — 3 xyz '^ 9 t^t?T ' 5 Tt3Tl' 3 
P(l, 1, -2) = 1 + 1-8 + 6 = 01 


fa# W: 

(i) 2x 3 ($) 7-3a 2 


( 8 ) 

a A — a 

(<0 c 2 + - — 3 
c 

(io) 3a: — (2 y + 4 z) 


(d) 5a: 2 — 2xy + 3 y 1 

(V) 3 y/n — 4 

(») - + 2 y 
x 


(o) X 3 + X 2 

(fc) 6a+ 36 

(J&) 2x(x 2 + 3; 
(**) ^x-2 y 


*1) faM WWiI ^*lJt « -silajt fafa 

(i) a: 2 + 10a; + 5 (^) 3a + 2b (o) 4a:pz 

(8) 2 m 2 n — mn 2 {<£) 7a + b — 2 ('b) §a 2 b 2 (? 

*t) fat>3 2 |(.'s) < pfi>(.<p 

(*) x wwd ^#r ^ ^ x t>«u*« ^c*r <<Rr 

f*ij ^ « 35 *twfafcr5F<n 

(ii) y &«k<ph ism*f '3|I < pIw #*Tt <PS y b^lC+^l 

'snait, f«U W *t*» fa# WI 

(i) 3a; 2 — p 2 + x — 3 ($) x 2 — x 6 + x 4 + 3 

(o) 5a: 2 p — 4a: 4 p 4 — 2 (8) a: + 2a: 2 + 3a: 3 + 6 

(d) 3x 3 y + 2xyz — x 4 

^ P(x) = 2a: 2 + 3 ^T, P(5), P(6), P (§) ^ ^ I^T ^ I 








8i 


^FT 'S ^N^FT 

otwf®t, few^Fr ^^t^FT ww i wft 

'^s'S *1^ ■ J ThS ^© I CW X 3 Wf x '5ft <MG®1 '5ffFf x -2 *rat 
^?f VS^ ^ft% ^ 1 X Q ^ '5ffc*fa ^ fel (X1G'4G4 WfFT 0 ^ft% i 

*. (x 2 + 2) (& (x + 1) Wf tt*f *t B fFT 

^^THT? (x 2 + 2) (x + 1) ^$.05 <1 sffFT (x 2 + 2)(x + 1) = x 3 + x 2 + 2x + 2 

<*ft# ^ 'STtarr 2 + 1 = 34^^ wf 1x1 = 11 

'Snf* e f o. (x 2 + l)(x - 6)C^ 2x 2 + 3 Wf '5ft ^FT ^^fFT W? 

<4*fTFf 'otW P(x) = (x 2 + l)(x — 6) = x 3 — 6x 2 + x — 6 ^ 'SftWt 3 "Sfl! ^Rft 11 

Wl<t ^5t¥ Q( x ) = 2x 2 + 3 4?t 'smut 2 4?? ^*& Wt 2 i 

P(x) Q(a;) fociJ ^ft < P^c°i, '5f1<P e i F(x) = -x — 3 'sftFfT R(x) = —— + 3 i 

2 2 

^tosft, wft f(x) <t^# ^riajt 3 - 2 = 1 4<r? ^ ^ i 

<sH><U: ^fFT 'Q 'SftWra "Sflait 'Q ^*lj CT’SS ^^FTt ^5JI 

^) x o <I ic<P"?i ^ft^t P(x) Q(x) ^ ^1^*1 F(x) = P(x)Q{x) ^<pH5 
'srnsrr = p(x) «o?r 'snait + Q(x) 4<t ^rnm 4 <r 
^f!J ^ = p( x ) ^ ^*U 7R5f X Q(x) 4<t ^ 


*t) x o«ic.<P'Si P(x) Q{x) PtCii ^5ft ‘Psk.si '5ffFT <T|f1^t R(x) = 

'5[^FT 

P(x) 4<1 = P(x) 4<T - Q(x) 4<T * 

P(x) 


P(x) 

Q(x) 


^^t = 


Q{x) 4<T^^t 


«ft^r 

^ p(x) 's g(x) x wt4^ ^ 4<r? q(x) ^ 'srtajt < p(x) ^ 'snarr ^r, 
w q(x) w p(x) w wpsf p(x) « p(x) ’ft'sm ^rm, c^Ntw 

^) P(x) 'Q P(x) ^'3^5 x t> e 1C<P , fl 

•*t) p(x) ^ 'snajt = p(x) tiRT'sriarr — g(x) ^ 

«t) p(x) = o ^mr p(x) ^ -sM < g(x) ^ ?m, 

^) 7RS®T x ^ P(x) = P(x)Q(x) + P(x) i 
TF s ff-'i>, cs'ST-io G£rt^ 


































8* 




^ai 

^) ^*1 x <4^ 'st'l) ax + b = px + q V ®C < 1 x = 0 'G x = 1 *fl^, b = q 

a + b = p + q T tt OT^IT ^Tt?T CT, a = p, b = q 

s|) irfif >i<p«i x ^ 'SMJ ax 2 + bx + c = px 2 + qx + r '©W x = 0, x = 1 'G 

x = — 1 <iPi«i *1$, c = r, a + b + c = p + q + r a — b + c = p — q + r* It 
(SlCT 5 OT*lf ^rt?T OT, a = p, b = q, c = r i 

*t) T Tf*tt?T e t'»tW CPf^lT ^ft?r CT, *lfi? x <SRT «t*u aox n + aix n_1 + a 2 x n ~ 2 + • • • + 

a n -ix + a n = p 0 x n + p±x n ~ l + p 2 x n ~ 2 +-h p n -ix + p n ^©C^, a 0 = 

Po? ^1 = Pi j * * * 5 ^n— 1 = Pn —lj &n = Pn 

'5'©?) x *il v s*j<$ *l<H3r i 

^5^J: X MM>d n ^*1% a 0 (a a x (a ^-'GTTFT) 

R'sjlft C+GTIt I 

(Identity) 

P(x) 'Q Q(x) x 'SRJ W©ft3> ^It ^ 

^ntus p(x) = Q(x) <?r*it ^ i <*rcwt p(x) « Q{x) ^f%?r 

1 = B^c<p 'oi(.'»i fss? ^?r 1 ^rfal*H'©l<.<i (5^ &«?i<pji5j(.^ ftw’tR^trr ?fif*t^ 
ji»ivsIc<p '©((.'©n (identity) '5$, *lf*T 'j+foo® slFsfc t>«u<p^ flSfaR i£R5^ ^ 

-sim 1 cw, x(x + 2) = x 2 + 2x, 

(x + y) 2 = x 2 + 2xy + y 2 ^©3^ V ©IG'©11 
'Q fe*n*F ^wtr 

^ '©I^U^V'T ^ X '5®t^ 5 ?T^*1% Rw&ll <P^I '55^' I Stalest I 

^‘1 8. -^P(x) = x 2 -5x + 6^r, P(x) 0$ CW 

CT, ^©f’tt? c t^ P(4) W i 

P(x) (x - 4) W 'SJC^T ^f% i '©T’tC*!^ 2 i 

x — 4)x 2 — 5x + 6(x — 1 
x 2 — 4x 
—x + 6 
—x + 4 
2 


(Trcasg P(4) = 4 2 - 5(4) + 6 = 2, p(4) «*RT I 


^o^lr 



*oStr 


'srajnr <nf*t 


80 


Snk«H (t. *lPt P{x) = ax 3 + bx + c "^T, '©C*! P(x) (& x — m ^t?Jt <PM C p f !? tt'Q OT, 
'»NF*R P(m) «*R ^TSJPT i 

•^hh: P(x) C^ x — m qRI Pi CDS ^C'ol '5ft <pp i '5ffit*R = am 3 + bm + c i 

x — m)ax 3 + bx + c(ax 2 + amx + am 2 + b 

qj^ — amx 2 _ 

amx 2 + bx + c 

ama: 2 — am 2 x _ 

(am 2 + b)x + c 
(am 2 + b)x — {am 2 + b)m 
am 3 + bm + c 

'SfRR, P{m) = am 3 + bm + c, ^©^K '5t’tt*R P(m) <*R *i»ih i 

$*fc?Rr Ptcsr rr i 

slfawl i (^fflE*R Rfw P(x ) *5*il'9i < p »ihR R^*tPt RR <flR? a c<T»lc*il RPrv 

RR, ^©CR P{x) x - a RRt «p<ic«i «ffit*R P(a) i 

2RR: P(x) (& x - a RRT W RRtR ^NCRR ^ 0 ^«Rt R5R i 

RtR R#, '5fflt*R P 4RS '©t’R 5 ®! Q(x); '©k<.®l, 'StC’R IrRW, RR>®T x 4R WRI 


P(x ) = (a; — a)Q(x) + P 

Rtff© x = a RpTCR *f$, P(a) = 0 • Q(a) + R = R i 
^©RK, P(x) ^x-a^Rf^M RRt*T ^RC*R P(a) RER i 

$R|$RM fc. P(x) = x 3 - 8x 2 + 6# + 60 <R x + 2 RRf '©ffi RROT, W RtR? 


RRRR: CRC^s> x + 2 = x — (—2) = (x — a) CRRfcR a = —2, 
^©RT?, ^RF'R = P(—2) = (—2) 3 - 8(—2) 2 + 6(—2) + 60 = 81 
stf^sR i 4R «mRCM PTC&R S|R»'9ain>'8 ersiM RRt RRI 


adFsoal $,. Rpt P(x ) RRtRR 5 R|3[R R^t^tt RR 4R^ a ^ 0 RR, '©cr P(x) (& ax + b ^Rl 


«RRRE»T «ffl?»R P 



S. Rl<# P(x) = 36x 2 - 8x + 5 <& (2x - 1) RRt W RRt?r ^"R R*s RjCR? 


RRRR: fRtffR P 





9-4 + 5 


10 i 



88 




^ c l V. ^ P(x) = 5x 3 + 6a; 2 - ax + 6 <?F a: - 2 R<JT W®T 6 

'»(.<* a ’sfR ^ i 

P(x) X - 2 R?!t ^®T ^“R 

P(2) = 5(2) 3 + 6(2) 2 - a(2) + 6 = 40 + 24 - 2a + 6 = 70 - 2a i 

70 — 2a = 6 % 2a = 70 — 6 = 64 a = 32 i 

fc. P(x) = x 3 + 5x 2 + 6x + 8 JJS P(x) <?Fx-a4R?x-6^lRt«m 
<P^C®1 ^<p?, '»N£*R $lk<p c<Hlc.*i a 7 ^ 6, CENT'S R, a 2 + 6 2 + ab + 5a + 56 + 6 = 01 

»whh: P(x) (& x — a ^Rl P(a) = a 3 + 5a 2 + 6a + 8, 

»*R* P(x) (& x-bWl t P(6) = 6 3 + 56 2 + 66 + 8 i 

a 3 + 5a 2 + 6a + 8 = 6 3 + 56 2 + 66 + 8 

Rf, a 3 — 6 3 + 5(a 2 — 6 2 ) + 6(a — 6) = 0 

Rt, (a — 6) (a 2 + 6 2 + a6 + 5a + 56 + 6) = 0 

(a 2 + 6 2 + ab + 5a + 56 + 6) = 0, a ^ 6 

P(x) *HT5R y >IMR P(a) = 0 '©c<i 

P(x) <*r ^ < 1ln<p x — a i 

SRM: P(x) R^I%F x - a TOt = P(a), 

SIRS -*rs ^tt 0 i ^NK P(x) R?*# x - a W ftstBff i 

.'.x — a ^.cd^. P(x) <X|<p[l> tS^ftWi 
^Hlcun R’iD'o 

£|F®'88| 8. x — a *lf*r P(x) ^,*ftW ■$$, V ®C<1 P(a) = 0 3,C<1 1 

SRM: x — a, P(x) ^*1% ^s?TR ^Ilw«>fi5 Q{x) ’ft'QTlT *TR 

(RR P(x) = (x — a)<5(x) I 

«*WCT x = a Wit OT, P(a) = (a - a)Q(a) = 0 • Q(a) = 0 I 

'5iR<H io. CfNt'Q CT, P(x) — ax 3 + bx 2 + cx + d x — 1 

*rf*f \q (,<p<q«n a+6+c+d=0^i 

^(/i <pR, a + 6 + c + d = 0i 
T5&& T, P(l) = a + 6 + c + d = 0 h^i^lW] i 
^T?, x - 1, P(x) «*RT [^*ttW I 





*o$1r 


5l'sp]|RFb<P dlPl 


8<t 


*IC*1 <pRi P(x) «*RT x — 11 

WI, fc*Wfes0* >ll*IWJ *tlt, 

P( 1) = 0 WfK a + b + c + d = 01 

x — \ *HTW wm CT c<^I c*i I ^*1% ^’ffW ^.c<i *lf*T 'Q c<p<5®i <i$ v inlfi><i 

tt. »IM <J>fa, P(x) = ax 3 * +1 6x 2 +cx+d ^*1% a + 0, d ^ 0 

<4^ x — r ^,*flW i (TNt'Q CT, 

^s) ' J lf*T r "5TI, '©w r, d <^f?T ^,*ttW RW I 

*0 *rfpf r = - SRFl-^Pf *8, WT p, d <*TsT ^<1tW « q, a «*RT 

^*ftW i 

^) ^*itw %*MttFB?r c?n^ c^Nt *im ct, 

P(r) — ar 3 + br 2 + cr + d — 0 ^t, (ar 2 + br + c)r — —d 

CTC^5 (ar 2 + br + c), r 'Q d ^cf^lJT, ^T?, r, d <lRsfl> ^*ttW i 

«t) fc*MlP8?r fcWff CSfcF Gi^lT *IRI C*f, 

P(r) = ar 3 + br 2 + cr + d = 0 



^t, ap 3 + 6p 2 g + cpg 2 + dg 3 = 0.(1) 


(1) <Sl^> *ft'STTt '*IRI ( ap 2 + bpq + cq 2 )p — —dq 3 .(2) 

<*T^ (bp 2 + cpq + dq 2 )q — —ap 3 .(3) 

4 , *R, ap 2 + bpq + cq 2 , bp 2 + cpq + dq 2 , p, q, d, a SiosjG^S, ‘ s Jff y T°^Ut I 

(2) CSlW ’It'QTlT m, p, dq 3 «*R* (3) C«tW ’tt'QTlT m, 

q, ap 3 <4^ i3<pfi> ^,' 5 1h < P I R>*^ p 'Q q <*RT ±1 g<pIg*iI ^<1h<p I 

p, d <fl?T q, a <fl?T '3'^ ^.*ttW i 

fc*fc3RT ^tl*4 c t Csfcsp W »ff CT, fc*M1tf03T ^t??0 

P(x) <4^ ^‘ ! 1h<P 'stMJ P(r) i*R\ P *lftot <P3l 

(.<!(.'© *HGT, r ^ ^,<ih<P (r = ±1 s '5j*lT J 1^.G , 1<1 

^*TtW (s = ±1 ^ i 






8<b 




P(x) = x 3 - 6x 2 + 11a; - 6 <?F ^*IRC5F fasPH 

'Hhh: SR'S ^ *R = —6, ^IJ = 11 

^’*t I T r ' 5 lf*t ^ <4R^ P(x) ^ '*lf*T x — r 'oil < plws C^R ^*lli^» s)lc<P, '©w r 

VFtffc -6 43 ^*ltW ^Nfc, ±1, ±2, ±3, ±6 43 CTlCTt <*Wfl> i 433 r «*RT ^ 
?TCR<T 'SRI P(x) 

P(l) = 1-6 + 11-6 = 0, .-. a; - 1, P(x) 43 4^ ^*ltW I 

P(-l) = -1-6-11-6^0, .-. x + 1, P(x) R?T I 

P(2) = 8 - 24 + 22 - 6 = 0, .\ x - 2, P(x) <*R# ^*ltWI 

P(—2) = -8 - 24 - 22 - 6 ^ 0, .\ x + 2, P(x) <*RT ^*ttW RTII 

P(3) = 27 - 54 + 33 - 6 = 0, .\ x - 3, P(x) <fRT 43$ ^ttW i 

p(x) 'sm 3 43% f&$ i ■snsrR Wir* *it's*t ^m% p(x) <*rt *>rj 
(,< p|(.*il ^, ,! ih<p <iR ^lc<p v »(.<i i 

.-. P{x) = k(x - l)(x - 2)(x - 3) OTflCT k i 

fcwlc* x 4<r 3WS3 wt Rmmi to w«it ct, ife = i i 

^©sls P(x) = (x — l)(x — 2)(x — 3) i 

^1: C^Rt P(x) <& fasW <Rtf?r ^RJ SNCT ( x - r) 'aH4>lM4 

^*lli<p fR*f?T <PM P(x) (x — r ) ^Rl '©ft <pw ^s^Rt P(x) <flRr 

^pKuh <PW P(x) (R 5 P(x) = (x — r)Q{x ) vs <I < pIm C^T*)! *Jt?T i C^HIW Q(x) WMI 

p{x) 'sm 1 i v ©i'©o 9 R Q(x) ^*ttw <pw ^.c© i 

tt>. ^*TR??F fioW ^?T: 18x 3 + 15x 2 - x - 2 i 

*hHR: '5RR <pRi, P(x) = 18x 3 + 15x 2 — x — 21 

P(x) «*RT ^ *R -2 4<T ^Iwvjc^ C$ Fi = {1, -1, 2, -2} i 

P(x) «*RT ^ 18 4<T C$ 

F 2 = {1, -1, 2, -2, 3, -3, 6, -6, 9 , - 9 , 18, -18} i 
P(a) R(.<ii>*il t*NIW, a = - r G Pi, s G F 2 i 

5 

a = 1 ^r, P(l) = 18 + 15 — 1 — 2^01 
a = -1 *pr, P(-l) = —18 + 15 + 1 — 2^01 





■SoJir 


WJtTT <^|p| 


8<* 


o =-5^- p H)= i8 H) +l5 (i) 



X + - = -(2x + 1) (2x + 1), P(x) «*RT I 

z z 

18a; 3 + 15a; 2 — x — 2 = 18a; 3 + 9a; 2 + 6a; 2 + 3a; — 4a; — 2 


— 9a; 2 (2a; +1) + 3x(2x "I - 1) — 2(2x + 1) — (2a; + l)(9x 2 + 3a; — 2) i 
<*T^9x 2 +3x—2 = 9x 2 +6x— 3x —2 = 3x(3x+2) —l(3x+2) = (3x+2)(3x—1) i 
P(x) = (2x + l)(3x + 2)(3a; - 1) I 

*8. -3a; 2 - 2 xy + 8 y 2 + llx - 8y - 6 <?F tom <Rf i 


^TsrNt^T; a; ^Pl'a 'Q tol ’ft'QTTt mi -3a; 2 + 11a; - 61 

—3a; 2 + llx — 6 = (—3x + 2)(x — 3) (3x — 2 )(—x + 3).(1) 

TOfiT c^f y ^ to *wm\ mi 8y 2 - 8y - 61 

8y 2 -8y-6 = (4 y + 2)(2 y -3)^1 (-4y - 2)(-2y + 3).(2) 

$TO?r (l) « (2) «iRr to £t*rs <rtf“t?i ^Itw •it'est TO, to 

+ 2 , -3 - 2 , +3 ^mi ^ to fa* cw# x 

y <fRf I 

to* ^*ttW (-3® + 4y + 2)(x + 2y - 3) (3x - 4y - 2)(-x - 2y + 3) i 

^/ !> lh<P CT *||b|$ <p<iN 'smj 'aiN^I xy <*RT J iR , t —3 -2 + 4-1 = —2 

3 • (-2) - 4 • (-1) = -2 fito i 

^1W: 

P(x) = 2x 4 - 6x 3 + 5x - 2 TO P(x) mil 

<PC<1 '»IM£*t*l <PS I 

(i) x — 1 ($) x — 2 ('S) x + 2 

(8) x + 3 (d) 2x — 1 ('Is) 2x + 1 

toi mr i 

(i) «tW: 4x 3 - 7x + 10, x - 2 

($) ^5tW: 5x 3 — llx 2 — 3x + 4, '»l'sr<p; x + 1 
(o) ^Sfi: 2 y 3 - y 2 - y - 4, '»l'sr<P: y + 3 
(8) 'sl'stJ: 2x 3 + x 2 — 18x + 10, '»l'Sf < P: 2x + 1 







8 V ffttV 


«t) (TKte CT, 3a; 3 - 4a; 2 + 4a; - 3 4? <5^ (x - 1) i 

?) 2x 3 + x 2 + ax — 9 ^ < 1h<P x + 3 RC«1 a ‘3? ' s lt s T 1?*f? ?*? i 

$) C F T*tt'Q OT, x 3 — 4a; 2 + 4a; — 3 x — 3 i 

?) ?f? P(x) = 2x 3 — 5x 2 + 7x — 8 ??, 'SW P(x) (& x — 2 ?t?Tt 'Sffl < P<K. e l C? 
«tt»W W %*r*ttF0? RRICTJ fafa <RT i 

Q^Q CT, 4a; 4 - 5a; 3 + 5x - 4 ?f*l% x + 1 x - 1 ?lf *m ^’TfW i 

■®t) RtSf?*! W; 

(i) x 3 + 2a; 2 — 5x — 6 ($) x 3 + 4x 2 + x — 6 

(o) a 3 — a 2 — 10a — 8 (8) x 4 + 3x 3 + 5x 2 + 8x + 5 

(<t) —2x 2 + 6y 2 + xy + 8x — 2y — 8 


>wwi0i4 stf^w « w-^tw ?ift 

>iwniQi<f» c^?rr ?f*t% skto *tw? m\ ^t, <£iw >hwiQi4 

(homogenous polynomial) ?®Tt ?? i x 2 + 2 xy + by 2 x, y t>«u<ps ^ »iNs 

>ivivii0i4 (4*rtR srto *tw? mu 2 ) 1 

ax 2 + 2hxy + by 2 x, y TO? ^ M *|V|V||Rw» <#t, <?RtFT, a, fc, & 
R?*ljf i x, ?/, a, h, b 8l0®m4» TO* RmmI ?RT ^ b«14»*1^«.<l ffc? 

^i^»)|Q]<p <^ v t*rt ?? i 2 x 2 y + y 2 z + 9z 2 x — 5 xyz x, y, z d«u<p<i R>*i »iMs 

wi? ?f<# i (4*rn?T $um *tw?r ms\ 3 ) 1 

stf^R ?tf*t (Symmetric Expression): R^Ri's «.<pk«il '%5f , tlRR><p ?lf*t? 

$R> to* RRic.ii ?f? «n*v, w if 

(symmetric) ?tf*t ?®lt i 

a + b + c Htf 5 # a, 6, c b*k<M 2 |f^R *lPl I a, 6, c 'T0tofci MC4IMI 
*4R RRviCil ^*|R<lF®\o «ltC3* i a& + &c + ca *lPlfl> a, b, c b*IM>« 

x 2 + y 2 + z 2 + xy + yz + zx slPifi> x, y, z 2tf^W ^|f*| i 

R**'} 2x 2 + 5 xy + 6y 2 x 'Q y *R, ^R 6 i olPiRc's x 'Q y < 1?P ! 1?' 

**!R RRvK.il 2 y 2 + 5 xy + 6x 2 HlPlW *lR<lfi&s ^ ^ ^ (?IW ^ i 

W-^fw tilRl (Cyclic Expression): R>*ifi> &«i<r> ^^Pivs c<plwl <ilRl(.'» &«i<p R^<j 

tort, tos ^ 

<lR<iFsvs »rf w ^ll*lf5c<p ^ R>i wi^ti Sliil^s ^c^i ^<^(5 

(cyclically symmetric expression) R®Tf ^ i 'TO^’t^TBr ^R^voi Rc&fi 

to? m wwir -$$ «<i^t '# i n^ w-^fw ^ ^»it ^ «ro i 


*o*1r 








8 S> 



x 2 + y 2 + z 2 + xy + yz + zx ?Ttf*tfi> a;, y, z i> 5 U < P3 >-3 <pR Rtf*f, ^TT® 

M X 4<T *|RW y , y if|<I ^ (XR? z t£R x <PTfiR <#iR I 

£]<p?®lG < 1 x 2 y + y 2 z + z 2 x x, y, z t> 5 lG<M ^<pfi> W-^tw ?tf*t i 

x 2 — y 2 + z 2 ?ftf*tfi> W-^R<P Rtf*t *R, ^t<R (XR^® x 4?T y, y t£T?T ' 5 ^H?T z z ^ 
X <1 ^llc.®! ?Ttf*lfi> y 2 — z 2 + X 2 ^Rfa® ’iR^R)'® Rt ^[G<l?1 Rf*t Rjs| I 

f®5# b=iG<M ^ <nf*t w- 3 ^tw i R^ £f^»r^ w-3*tw nif*t ^ rst i cw, 

x 2 (y — z) + y 2 (z — x) + z 2 (x — y) ^lf*tf& W-^Rr>, R 5 *^ Stf^T 5 ? *T?f i ‘3tf*lfiSG x ® 

x <iR? y Wm y 2 (x -z) + x 2 (z -y) + z 2 (y - x) <#f R'STTt m R 

Rf*tR i 

sHRJ: R’R'R ^R*JftR x , y bs'lG-'M F(x, y) WRt£^ i£Rv x , y, z t> s lG<p’S 

F(x, y, z) ■«|N»IW^ StfR R<fl ^fR® ^Rt ^ I 


^Sf: C^NR OT, - + - + - <#fR £rf^R tr i 

y z x 


Rwt 

«£T^*t #*fw Row ^ c^twt srNRt R?r (Rt i *rftt?r e t^, <#1^ 

^,*itw c<r wn^n w c^r 4^1# t>«iG<M <i^# *re<r 

^ 9 flW ^M1 g^?I RRRRf R'R "JR <£R° 'Q 

<Rf*|% Rg<u>*sI <pg?i 'Sp'RM?' ^Iw R'R <p?if ^?T i 

<4 2f3TC®t ^G£|*lj (R, a, b , c 

^) G^lG'if W-^R'P Rf'RR (a — b ) ^Iw 5.G«1, (b — c ) (c — a) 'S >£|'^ 

W-^fw ^RfW 3,G<1 l 

^) (£1^5 RfRR 'Q ^ RR5R W-^R*^ Rf’tR m*W k(a + b + c) 'Q 

fc(a 2 + b 2 + c 2 ) + m(ab + bc + ca ) (R^TRR k 'Q m i 
Wf-^, ’iR®- ^-io 0£tft 









































































fro 




*0 ^RS <^' 5 H ^?r ct, t><y|<p^c s iN j i<p <sr i »il<.*m 'st»i) ^w?r R 1 ? •nwh ^r, 

$Rhr •'R ij^?r ' 3 T^ 5 t *I?P*R ?RR TO' i 

'Slta,<H id. bc(b — c) + ca(c — a) + ab(a — b) (& ^.’ItTO 5 fttSR^ ^RI 

■*hRR: ‘jsRJ *Rrf^ OT’ltCR to<#. i 

SfaR bc(b — c) + ca(c — a) + ab(a — b) 

= bc(b — c) + <?a — ca 2 + a 2 b — ab 2 

= bc(b — c) + a 2 b — ca 2 — ab 2 + (?a 

= bc(b — c) + a 2 (b — c) — a(b 2 — c 2 ) 

= bc(b — c) + a 2 {b — c) — a(b + c)(b — c ) 

= (b — c){bc + a 2 — a(b + c)} 

= (b — c){bc + a 2 — ab — ac} 

= (6 — c){bc — ab — ac + a 2 } 

— {b — c){b(c — a) — a(c — a)} 

= (6 — c)(c — a){b — a) 

= —(a — b)(b — c)(c — a) 

%sR sm illPlfliw a >*R^# P(o) a «*RT b (Ftfr <R, 

P(6) = bc(b -c) + cb(c -b) + b 2 {b - b) = 01 

(a — b) 2RS ^lf*R <4 <pR> ^*ftW i <4 1 *R 2prS 
<nf*tfi> W-^fw (6 - c) <*R* (c - a) $TO sm I 

2tR5 f^T TOlR >IWV||Rh> «*RT TOlR ’It'SHt Ct^i 

'oi*i3 ^*lln<p <jRi ^llc<p 45 ^ rc<i i 

TOR, bc(b — c) + ca(c — a) + ab(a — b) = k(a — b)(b — c)(c — a) .(1) 

c<HI(.«i k 'ii^R? 4^^ i a, 6, c *^R '8 ?«d (1) i 

(1) ^ 4 a = 0, 6=1, c = 2 *1$, 

l-2(-l) = A;(-l)(-l)(2) :.k = -1 

/. 6c(6 — c) + ca(c — a) + ab(a — b) = —(a — b)(b — c)(c — a) 
ifc. a 3 (6 - c) + b 3 (c - a) + c 3 (a - 6) WI 

^WT: 2RS illftRJM* a P(a) R«Ml TO a ««RT6 : #TC?I *lft, 

P(6) = 6 3 (6 - c) + 6 3 (c - 6) + c 3 (6 - 6) = 01 %*M1^ ^Ilft (a - 6) 

2RS '3lf*R ^■'IfW i 2kfS (6 - c) <*TO 

(c - a) ^TO 2firS ^*H*W i TOR 'PR TOfR ^ 


$cOlr 




'srajnr <nf*t 


(a - 6) (6 - c)(c - a) f^T WB >IWV||R)<I> <rtf% i ^®*fe ^ Trtffa 

W-^f^ W Wrtf^ HlPr A?(o + 6 + c) C^IICT k I 

/. a 3 (6 — c) + 6 3 (c — a) + c 3 (a — 6) = k(a — b)(b —c)(c —a)(a + b+c) .(1) 

a, b, c »ilw* (1) ^T5I i 

’ysKR (l)5R<fla = 0, 6=1, c = 2 *1$, 

2 + 8(—1) = fc(—1)(—1)(2)(3) ^tfc = -H 

(1) «fl fc = -1 *lft, 

a 3 (6 — c) + 6 3 (c — a) + c 3 (a — 6) = —(a — b)(b — c)(c — a)(a + b + c) I 
wils.fH iS. (6 + c)(c + o)(a + 6) + o6c ^S*IIig<p facsHS ^ i 

a «*RT P(a) ^ a -6 - c *lft, 

P(—b—c ) = (6+c)(c—6—c)(—6—c+6) + (—6—c)6c = 6c(6+c)—6c(6+c) = 01 
^ 5 ^ ^Ttf (a + b + c) 2fW ^ItW i f^T 

■snsifa wrifapF w-^fw ^ 9 t^t >5'?r >imi<i i ^s?t° 

^ m\<\ WrtfspF k(a? + 6 2 + (?) + m(bc+ca + ab) 

wi, onipt k « m ^ i 

.\ ( b+c)(c+a)(a+b)+abc — (a+b+c){k(a 2 +b 2 +c 2 )+m(bc+ca+ab)} • • • (1) 
a, b, c 6t*y (1) ^v©j I 

(1) 4 Ht IOT o = 0,6 = 0, c = 1 4^? a = 1,6 = 1, c = 0 *t1^, 

0 = k <4^ 2 = 2(k x 2 + m) .\ A: = 0, m = 11 
<4*I*T k'Qm (6+c)(c+a)(a+6)+a6c = ( a+b+c)(bc+ca+ab ) i 

■sps^j: i£ <*rt ironies* sm *Nfc?r i^ <iw is 

^ mPr $fl>t4 ^ i 

^3T: a, 6, c 4 <T 

a 3 + 6 3 + c 3 — 3a6c = (a + 6 + c)(a 2 + 6 2 + c 2 — ab — be — ca) 

sim-. ssm cpnicst i 

sfsfa (^P# %5t*flf*if^ slU^lT s^Ift 
o 3 + 6 3 + c 3 — 3 abc 
— (a + 6) 3 — 3 ab(a + 6) + c 3 — 3a6c 
= (ot + 6) 3 "he 3 — 3o6(d-I - b + c) 

= (ot + 6 + c){(o + 6) 2 — (o + b)c -\- c 2 J — 3ot6(fl + 6 + c) 






<t\ 


= (a + b + c)(a 2 + 2 ab + b 2 — ac — bc + c 2 ) — 3 ab{a + b + c) 

= (a + b + c)(a 2 + 6 2 + c 2 — a6 — be — ca) 

(>|V|V||Rh> W 

a 3 + 6 3 + c 3 — 3a6c a ^*1% P(a) a = —(b + c ) 

P{—{b + c)} = -(6 + c) 3 + b 3 + c 3 + 3(6 + c)6c = (6 + c) 3 - (6 + c) 3 = 0 

a + b + c i)<pfD i a 3 + 6 3 + c 3 — 3 abc R>*i 

W >|V|i||Ql4 'SllPlfD^ ^*t?r ^*rtw A; (a 2 + 6 2 + c 2 ) + 

m(a6 + be + ca) 'oiMws (TKft*? k 'Q m ^<P i a, b 'Q c TO 'SMj 

a 3 + 6 3 + c 3 — 3a6c = (a + b + c){k(a 2 + 6 2 + c 2 ) + m{ab + bc + ca)} 

4*I1FT 8WCT o = l, 6 = 0, c = 0'Q*fc<Ja = l, 6 = 1, c = 0 fc = 1 

TO* 2 = 2(fcx2 + m) fc=l^l=2 + m => m = -11 

a 3 + 6 3 + c 3 — 3a6c = (a + 6 + c)(a 2 + 6 2 + c 2 — a& — be — ca) I 

d. a 3 + 6 3 + c 3 — 3a6c = |(a + 6 + c){(a — 6) 2 + (6 — c) 2 + (c — a) 2 } 

SfaM: a 2 + 6 2 4- c 2 — a6 — be — ca 

= |(2a 2 + 26 2 + 2c 2 - 2a6 - 26c - 2ca) 

= |{(a 2 - 2a6 + 6 2 ) + (6 2 - 26c + c 2 ) + (c 2 - 2ca + a 2 )} 

= |{(a-6) 2 + (6-c) 2 + (c-a) 2 } 
a 3 + 6 3 + c 3 — 3a&c = |(a + 6 + c){(a — 6) 2 + (6 — c) 2 + (c — a) 2 } 
is. *lf*f a + 6 + c = 0 TO, '®w a 3 + 6 3 + c 3 = 3a6c i 
'ai^Pmhs H. *lf*f a 3 + 6 3 + c 3 = 3a6c TO, '©w a + 6 + c = 0 a = 6 = c i 
>b\ (a - 6) 3 + (6 - c) 3 + (c - a) 3 ^*imw floW TO i 

*lf% A = a — b, B = b — c, C = c — a i 
yl + B + C = a — 6 + 6 — c + c — a = 0i 
4 3 + 5 3 + C 3 = 3ABC i 

Wffc, (a — b) 3 + (6 — c) 3 + (c — a) 3 = 3(a — 6)(6 — c)(c — a) i 



*o$tr 


5l'sp]|RFb<P dlPl 


<p|«r: ^h(.<p Rcsl*)®! <p<i: 

(» a(b 2 — c 2 ) + b{(? — a?) + c(a 2 — b 2 ) 

($) a 2 (b — c) + b 2 (c — a) + (?{a — b ) 

(®) a(b — c) 3 + b(c — a) 3 + c(a — ft) 3 
(8) bc(b 2 — (?) + ca(c 2 — a 2 ) + ab(a 2 — b 2 ) 

(<t) a 4 (b — c) + b 4 (c — a) + c 4 (a — b) 

('b) a 2 (b — c) 3 + b 2 (c — a) 3 + (?{a — b) 3 
(*\) x 4 (y 2 - z 2 ) + y 4 (z 2 - x 2 ) + z 4 (x 2 - y 2 ) 

(V) a 3 (b — c) + b 3 (c — a) + c 3 (a — b) 

... x 2 — yz y 2 — zx z 2 — xy _ _ 

*0 Wi -— = -=-- ^0^1, 

a b c 

'©W (FNT'Q CT, (a + b + c)(x + y + z) = ax + by + cz\ 

’t) ^ ( a+b+c)(ab+bc+ca ) = abc'SS, V ©C<1 CT, ( a+b+c ) 3 = a 3 +b 3 +c 3 i 


(Rational Fractions) 

^ «>^k*|(.<P 'SJfFf ^Tt I CWT 

x _ a 2 + a +1 

7 - 77 - 77 ^ 7 - 777 - 7 1 

(x — a)(x — b) (a — b)(a — c ) 




(a — b)(a — c) (b — c)(b — a ) (c — a)(c — b) 


_ . a b c 

(a - b)(a-c)^(b-c)(b -a) (c - o)(c - b) 


(a — b)(c — a) (b — c)(a — b ) ( c—a)(b — c ) 

a(b — c) + b(c — a) + c(a — b) 

—(a — b)(b — c)(c — a) 


—(a — b)(b — c)(c — a) 

*> ai -( b ~ c > 2 + 62 ~ < c ~ a ? + c2 -( a ~ t ) 2 
** ' (a + c) 2 -»{a + bf‘- c‘ (6 + c) 2 - a‘ 







<?8 




■ .I . , , . . {a + b-c){a-b + c) a + b-c 

{a + b + c){a — b + c) a + b + c 

tMfr.myt- (a + b-c)(b-a + c) _ b + c-a 
' (a + b + c){a + b-c) a + b + c 

(c + o-6)(c-a + t) c + a-b 

{a + b + c){b + c — a) a + b + c 

, ,( 7 , a + b — c b + c — a c + a — b 

Sf'rS ?flH -;-1-;-1--- 

a+b+c a+b+c a+b+c 

a + b — c + b + c — a + c + a — b a + b + c 


wf 


a + b + c 

{ax + 1) 2 


+ 


a + b + c 
{ay + 1) 2 


{x-y){z-x) ( x-y){y-z) 


= 1 


+ 


{az + 1) 2 
{y - z){z - x) 


' 5 fsiT i fR: 


{ax + 1) 2 


+ 


{ay + 1) 2 


+ 


{az + l) 2 


(x-y)(z-x) (: x-y){y-z ) {y - z){z - x) 

{ax + l) 2 {y - z) + {ay + 1 ) 2 {z - x) + {az + l) 2 (rc - y) 


{x - y){y - z){z - x) 


( 1 ) 


( 1 ) 


{a 2 x 2 +2 ax + 1) {y - z) + {a 2 y 2 +2 ay + 1) {z - x) + {a 2 z 2 + 2 az +1 ){x-y) 


= a 2 {x 2 {y-z)+y 2 {z-x)+z 2 {x-y)}+2a{x{y-z)+y{z-x)+z{x-y)} 


+{(y - z) + {z-x) + {x- y)} 

fo* 1 ? x 2 {y - z)+ y 2 {z - x) + z 2 {x - y) = -{x - y){y - z){z - x) I 

x{y — z)+ y{z — x) + z{x — y)= 0 {y — z) + {z — x) + {x — y) = 0 i 


(1) — a 2 {x — y){y — z){z — x) I 


snrS^lf 5 1 = 


-a 2 {x - y){y - z){z - x) 




{x - y){y ~ z){z - x) 

1 2x Ax 3 


= —a 2 1 


+ 


+ 


x + a x 2 + a 2 x 4 + a 4 


+ 


8x 7 


a 8 — x s 


7 PlT*ft ; T: £PrS *lPRT ^©t?I 'Q C^’l^peT 

Ax 3 8x 7 _ Ax 3 8x 7 

x 4 + a 4 a 8 — a: 8 x 4 + a 4 {x 4 + a 4 )(a 4 — x 4 ) 
Ax 3 ( 2x 4 \ Ax 3 a 4 — x 4 + 2x 4 

x 4 + a 4 \ + a 4 — x 4 ) x 4 + a 4 * a 4 — x 4 


*o)1r 




■SoJir 


Tsrajra 5l'8t’fif*il«<p diPi 


4x 3 a ' 4 + x 4 


x 4 + a 4 a 4 — x 4 a 4 — x 4 


x 2 + a 2 a 4 — x 4 x 2 + a 2 


a 2 — x 2 


2x a 2 - x 2 + 2x 2 _ 2x a 2 + x 2 _ 2x 
x 2 + a 2 X a 2 — x 2 x 2 + a 2 X a 2 — x 2 a 2 — x 2 


SPrS ^lf*T = 


1 2x a — x + 2x a + x 1 

x + a a 2 — x 2 a 2 — x 2 a 2 — x 2 a — x 


v 6 + c c + a a+ b 

(a — 6)(a — c) (6 — c)(6 — a) (c — a)(c — 6) 
.. a 3 — 1 6 3 — 1 c 3 — 1 

(a — 6)(a — c) (6 — c)(6 — a) (c — a)(c — 6) 


6c(a + d) 


ca(b + d) 


a6(c + d) 


(i a — b)(a — c ) (b — c)(b — a) (c — a)(c — b) 

* a 3 + a 2 + 1 b 3 + b 2 + 1 c 3 + <? + 1 
(a — 6)(a — c) (6 — c)(6 — a) (c — a)(c — 6) 
. a 2 + be b 2 + ca c 2 + ab 

^ (a — 6)(a — c) (6 — c)(6 — a) (c — a)(c — 6) 


(Partial Fractions) 

^ ^©w c*twi$ 

£|OSJ<pilk<P SWCSffa ^Tt ^ I 

3x — 8 

m m, cwr TO: 

x 2 - 5x + 6 

3x - 8 _ 2(x - 3) + (x - 2) _ 2 1 

x 2 — 5x + 6 (x — 3)(x — 2) x — 2 x — 3 

sm $R> w^i TOK 

TOPl* l^s* TOT I 

N(x) 'Q D(x) x &«1(.<PS ^*1% N(x) TOlT D(x) TOlT 

'JII’W ^?T, £|^ ,v ® ^[<**1 (proper fraction) ^ft i TO 7V(x) TO 'srtsit 

TO D(x) TO VI4I4 TOt*T ^STTOt ^5 ^C«T '»’Mk*lf5c<p ^t?*t (improper fraction) 






©M ftPfc 


-I- 1 . 0<j»^ | 0(jt2 | O 

^t^?n CWT, -- . ■ + . . -- 4^ Stf^s W?*t I f^5-'Q ^-— 

(x + 1) (x + 2)(x — 3) x -I-1 x + 2 

^ 55 ^ I T§t3f*lJ CT, ^TSf^s « 1 <U.<P ^ ^Tt*lT^ e t failed 

^5^Rf «TC3? *t*ft,(.«ilc.<P ^R , ql' 8 t»l<P'i>lc<i ^iRTuh «?|T°*lfi><.<P 0»t^F®T) 

2 f^s ^5?fRt*fr CTt’l^f ^E*t 2 t^M '*Tln i 

x® -\- 3x 2 ~h 2 . n v 6 

CWT,---= (x 2 + x — 2) H -- 

x + 2 v ’ x+ 2 

#sn^ m\?z*\ <# c m wt ^r, ^t to ^rr wr 

^t«Tt i 

^) w ^ 'Q 4«*iivofiptf> Wn*w w <?rtFn<i c^?n *p?n^% ^ ^t 1 
^) WT «TC^ '55?[?r 'SHi’W ^'Q* ^f, ^t 5 ? «i^c«p ^I?ff 'oft ^C?T 

«1C<13 ^S ^ ^5[S*TO <PSC'» ^ I 

n) *m w « 4 wsto’fr ^*nw w «*ro <?r$pm ^ 1-^3 ^ 1 

^) w ^ 'Q ft*iiv©RPi$ ^*rt^ «rtc^ c^m ^ ^ 1 
«) *m ^ « R*ii\i>Rft$ %**n*f* «nc* <*ra* C5ftp?im i-unfe to 1 


«) *m ^c?r 'Q wwm ^*rtw «nc* ^ 4 ui<mb«i 
w «<ii<*viiv4>faptfj «nc* ^ wjwto <atot ^< 1 ^ ^ ^ 


A®. 


(x - l)(x - 2) 


'»?tt?c*f sm ^ 1 


.« 

( 1 ) 4n (x - i)(x - 2 ) w «pr to to, 

5x - 7 = 4(x - 2) + 5(x - 1).(2) 

f WI 

(2) *<RT ^5?f^ x = 1 5 - 7 = A(1 - 2) + 5(1 - 1) 

^T, -2 = -A, /. A = 2 

(2) 4Tt tBwlW x = 2 *lft, 10 - 7 = A(2 - 2) + 5(2 - 1) 
^t, 3 = 5, .-. 5 = 3 
^ A^B *flRT ^It*T (1) i| *11^ 


5x — 7 


-; 2fW Wife ^HtWT ^fT i 


(x - l)(x — 2)~x — l x — 2 


*o*1r 







<M 


WlAAA 5 


+ 


2(x — 2) + 3(x — 1) 


5x — 7 


x 


'SHaaA A8. 


AAtAtA: AfA, 


x — 2 (x — l)(x — 2) 
x + 5 


(a; — l)(x — 2)(x — 3) 
x + 5 


(x — l)(x — 2) 

(3? AAH W i 


ATAAA 5 


A 


B 


C 


(1) 


( 2 ) 


(a: — l)(x — 2)(x — 3) x — 1 x — 2 x —3 

(1) 4A t^AA’SFW (x - l)(x - 2)(x - 3) AlAt *J*t W Alt, 
x + 5 = A(x — 2)(x — 3) + _B(x — l)(x — 3) + C(x — l)(x — 2) 

(2) 4A ^sAA’A x 4A AA>A 'SrAJ W i 
(2) 4A ^»AA?A x = i Alt, 

1 + 5 = A(-l)(-2) =► 6 = 2A =*► A = 3 i 
WlAlA (2) 4A ^»AA^ x — 2 Afe Alt, 

2 + 5 = 5(1)(-1) 7=-B, .-. B = -71 

4A? (2) 4A ^sAAtA 5 x = 3 Ata Alt, 

3 + 5 = C(2)(l) At 8 = 2(7 At C = 4 I 

<4AA, A, B 4A° C 4A AtA (1) 4 Ata Alt, 

x + 5 3 7 4 

(x — l)(x — 2)(x — 3) x — 1 x — 2 x — 3 

aaa *tcaa af® acaa af® wiaaa ^asa At aar aa, ^aa aaw ^a aiat «tA w *raa af® 

^RtAAA ’f^sA A^A^s AA 

(x — l)(x — 5) 


^AtAAA 


(x — 2)(x — 4) 


CA Atf ^AtSKA AAAA A^A i 


AAtAfA: 4ATCA AAtA AA AM ^TA AAttA 1 AA i 

A B 


, rv (x — l)(x — 5) 

^®At? ATA, ^-AA-A = 1 + 


+ 


( 1 ) 


(x — 2)(x — 4) ' x — 2 ' x —4 

(1) 4A ^sAAAAA* (x - 2)(x - 4) m\ AAA Alt, 

(x — l)(x — 5) = (x — 2)(x — 4) + A(x — 4) + B(x — 2) 

(2) 4A ^»AAt?A AAtWtA x = 2, 4 Ata Alt, 

(2 — 1)(2 — 5) = A(2 — 4) At, A = ^ 

AAf-b-, ?lfAa- 5»A-io (AftA 


(2) 















































<Hr 




(4 - 1)(4 - 5) = 5(4 - 2) ^t, B = 

Zi 

A <1R? B <*RT 'SlK (1) <3 ’fit, 


(x - l)(x - 5) 2 

(x — 2)(x — 4) 2(x — 2) 


O 

—-- i 

2(x - 4) 


--—-—-- (& ^^UtOTl W i 

(x - l)(x - 2)(x - 3) 


^t?ft 'oft <p*c«i 2 1 

__ A 2x 3 ABC 

(x-1)( I -2)(i-3) =2+ ^T + ^2 + ^3. 

(1) ^ fcwtro* (x - i)(x - 2)(x - 3) ’fit, 

2x 3 = 2(x — l)(x — 2)(x — 3) + A(x — 2)(x — 3) + B{x — l)(x — 
+C(x — l)(x — 2).(2) 

(2) x = 1, 2, 3 ’lit, 


( 1 ) 

3) 


2 = A(-l)(-2) %A = 1; 16 = B(l)(-1) % B = -16 

54 

54 = C(2)(l) %C= — = 27 

z 

A, B, C iSRT'srR (1) 4 ’tit, 


(x — l)(x — 2)(x — 3) 


= 2 + 


x — 1 


16 

x — 2 


27 

x — 3 




^l 5 ? TO <lh®<l 'S ^tUrF ^ ^ 

t sm*\ w i 
(x - l) 2 (x - 2) 


_ I ■ . X XI JD O 

^l^lKPT: *tlt ---rr = - - + t -TVo H-o 

(x — l) 2 (x — 2) x — 1 (x — \y x — 2 

(1) «*rt (x - i) 2 (x - 2 ) TOt to *rit, 

x = j4(x — l)(x — 2) + B(x — 2) + C(x — l) 2 .(1) 

(2) 4<T x = 1, 2 ’tit, 

1 = B(1 - 2) ^T, 5 = -1 <*R* 2 = (7(2 — l) 2 ^t, 2 = C 
TOra, (2) «a x 2 <*rt *iShfv© to ’tit, 

0 = A + C ^t, A = -C = -2 


C — 2 


$cOtr 






*oStr 


'srajnr <nf*t 


A, b«wc^ iH (l) 4 *(1t, 


ft?# i 


(x - l) 2 (x - 2) “ x - 1 (x - l) 2 x - 2 

W ^ qfc* ft^ C^lCTt ^<11^ ^ 'sff: 


*br. 


<?F W°?*t sm W 


" »ivi i . / . ^ HIM ~ n i ^ 

(x — l)(x 2 + 4) 

Tpflqfa* qfif - — - = - 1- — — — . 

’ (x - l)(x 2 + 4) ” x - 1 + x 2 + 4 

T§\5?T*t^CTS ( x — l)(x 2 + 4) ^fiit *pr ^or 

x = A{x 2 + 4) + (fix + C)(x — 1).(2) 

(2) 4 x = 1 *lft, 

1 = ,4(5) => A = i 

x 2 'S x ^ <PW *lft, 

A + fi = 0 • • • (3) <*ra* C - B = 1 • • • (4) 

(3) ^ 4 A = - '#0 *tft, fi = -- i 

5 5 

(4) ^ 4 fi = -1 *lft, C = 11 

5 5 

4^, A, fi « C m W{ (1) *T° 4 -#0 *t$, 


1 

_ 5 


x 4 
_ 5 + 5 


x — 4 


(x — l)(x 2 + 4) x — 1 x 2 + 4 5(x — 1) 5(x 2 + 4) 

*rr ftt# i 


'S 




x(x 2 +1) 5 


*N> ^ w’Jiwk <PC«J<pn5<q ^ 

(& Wf W i 


_ , . 1 A Bx + C* Dx + E , 

/ 2,1)2 —-'- 2 . -, + / 2 i i)2.(■ 

x(x 2 + l) 2 X X 2 + 1 (X 2 + l) 2 

(i) «£rt fcwiw x(x 2 +1) 2 m\ »pr to *ift, 

1 = A(x 2 + l) 2 + (fix + C)(x 2 + l)x + (fix + fi)x 
= A(x 4 + 2x 2 + 1) + (fix + C)(x 3 + x) + fix 2 + fix 






ScpVStf Vtffys 


too 


% 1 =Ax 4 + 2Ax 2 + A + Bx 4 + Bx 2 + Cx 3 + Cx + Dx 2 + Ex . (2) 

(2) *IW x 4 , z 3 , z 2 , z «fl?T W 4^? W *11^, 

A + B = 0, <7 = 0, 2,4 + B + £> = 0, <7 + E = 0, A = 11 
<7 + £ = 0 C® (7 = 0 *11^ E = 0 i 

A + B = 0 Qo A = 1 B = - 11 

2A + B + D = 0CSA = 1^B = -1 D = -11 


A = 1, B = -l, (7 = 0, D = -l<£|^£ = 0i 

(1) Tv^A, 5, <7, D « E <*RT "SIH ^Plor *11^, 

1 _ 1 z z 

z(z 2 + l) 2 z 


z 2 + 1 (z 2 + l) 2 


*rf %<# WKPft* i 




^0 


z 2 + z + 1 


z 3 + z 2 — 6z 
z 2 


(z — l) 3 (z — 2) 


«0 

*) 


z 2 

z 4 + z 2 — 2 

1 

1 — z 3 


•Q 

*) 


z 4 + 3z 2 + 2 
2z 

(z + l)(z 2 + l) 2 


i. to? 

a + b + c xy — yz + zx ’t) z 2 — y 2 + z 2 ^f) 2a 2 — 5 be — c 2 

P(x, y, z) — z 3 +y 3 + z 3 — 3 xyz 3.C«1 
(*) P(x,y,z) 

(a) p(x, y, z) sifamift 
(in) P( 1, -2,1) = 0 
%RT 

i, ii *t) i, in *1) ii , Hi ^T) i, ii, in 

z 3 +pz 2 - z - 7 ^ItW z + 7 ^<?T to? 0^8^ SfcSt?T ^'Q l 

0. P ^ *lH ^P'O? 





*o$tr 


5l'sp]|RFb<P dlPl 




-7 *0 7 n) — 477 

7 

8. t[ s t^«T W? 

^0 (x— l)(a;—1) ^) (a;+l)(a;—2) *t) (x— l)(rc+3) ^T) (x+l)(x—1) 

d. x A — 5a; 3 + 7x 2 — a <4<pfi> ^,*ttW x — 2 Rt«i, CENT'S C*f, a — 4i 

'b. ’*!£•? P(x) = ax 5 + for 4 + cx 3 + cx 2 + bx + a a, b, c a ± 01 

C*f, x — r P(x) <^RT ^,*ttW "5$, 'OM P(x) <4^ '»ilw < pf5 ^*ll'i<P 
^C<1 (rx — 1) I 

e \. ^Mnc* 

a; 4 + 7a; 3 + 17a; 2 + 17a; + 6 
*0 4a 4 + 12a 3 + 7a 2 - 3a - 2 
*0 x 3 + 2x 2 + 2x + 1 

^0 a;(y 2 + z 2 ) + y( 2 2 + x 2 ) + z(x 2 + y 2 ) + 3 xyz 

«) (x + 1 ) 2 {y - z) + (y + 1 ) 2 {z -x) + (z + l) 2 (x - y) 

■&) b 2 c 2 (b 2 - c 2 ) + c 2 a 2 (c 2 - a 2 ) + a 2 b 2 (a 2 - b 2 ) 

15a; 2 + 2xy — 2Ay 2 — x + 24 y — 6 

W) 15a; 2 — 24y 2 — 6.z 2 + 2 xy — xz + 24 yz 
^ 1113 

l r. — + — + — = —— <FF%3 CT, be + ca + ab = 0 Wfaf, a = b = c i 

a J ¥ ¥ abc 

^ x = b + c — a, y = c + a — b, z = a + b — c Cleft'S CT, 

x 3 + y 3 + z 3 — Zxyz = 4(a 3 + 6 3 + c 3 — 3a6c) i 









_v 5x + 4 
<F) 


*0 

«) 


x(x + 2) 
x 2 — 9x — 6 

x(x — 2)(x + 3) 
x 2 


<0 


x + 2 


x 2 — 7x + 12 
x 2 — 4x — 7 
(x + l)(x 2 + 4) 


(2x + l)(x + 3) 2 
i^.. x, y, 2 <*T?T F{x, y, z) = x 3 + y 3 + z 3 — 3xyz I 

^0 CT, P(x, y, z) HlPr i 

^ F(x, y, z) (& ^*lhw» ^ F(x, y, z) = 0, (x + y + z)^ 0 

Walt'S CT, x 2 + y 2 + z 2 = xy + yz + zx i 

*0 x = (6 — c + a), y = (c + a — b) z = (a + b — c) ^T, '®t < i OT%3 
CT, F(a, b, c ) : F(x, y, z) = 1 : 41 

io. P(a, 6, c) = (a + b + c)(ab + bc + ca) Q = a~ 3 + b~ 3 + c~ 3 — 3a -1 6 _1 c -1 1 
P(a, 6, c) W-^fw « fosff W i 


Q = 0 ^c°i, SfsfH W CT, a = b = c WRf ab + be + ca = 01 

*0 P(o, 6, c) - abc ^ (FNt'Q CT, 7— * , 7 = \ 1 

(a + 0 + c) 7 a 7 o 7 c 7 

i8. P(x) = 18x 3 + 6x 2 — x — 2 Q(x) = 4x 4 + 12x 3 + 7x 2 — 3x — 21 

■*) «l*l<iw|li!« -snait 5Rt 1 
P(x) 

3x + 2, p(x) 4?r b <*et "sit 5 ? i 

0^2 _ 9 

5f) ——— <7F £pFW ^ I 

Q(x) 

id. x ‘35,R> P(x) = 7x 2 — 3x + 4x 4 — a + 12x 3 
<5(x) = 6x 3 + x 2 — 9x + 26 1 

p(x) ^siM^cn to 4<r w 1 

P(x) ^<pR> (x + 2) RC®1 a ' 5 It*T ^ 1 

«t) Cart'S CT, P(x) Q(x) *£Rr ^*ttW RHJWH i 



WJt?I \2) 


(Geometry) 

v?« <21% wtfrfte f%fi?tt?tt7i? fcw* « 4? f?*tfte ton*? ffior ftet% 

mrot <p?t i *t% f*w? 4 wi 5 ®' %?t?^t *m*s ttttof ^Pto *ii»r to i 

*5$ "4*0% to©? nte fte?tt?tt?? torot? *tfte©? TOitesfl Tgfi^s i 4 
7f?^© wv *ra «ifew*f ^H5 % e it ?m i c? to 5 ^ *|tfa? 

sf«m to 3 fte^tmtt?? tom??? ??te© ^imimi, fifta *t?rc? ^focwi? <3?? 
f*Mlc. , tlsl(. j is ^*Mlcus 'ocapi^l*® fawi 'oik«il&il ^1 rw i 'oil<.«'ili>*iR <?3? f*f?k , tlslc j i<i 
%*t*tt*iJ (3?? i£|?%|%r qt?*?? ^*f? fsf% ?>£? ^^«n<p 'oil(.«il&»il 'Q 2f?R <: t? w*? f%^ ???jf 
^P©^?>?tTOi 

4 ^*0t? CTO 1*W%t - 

► *>lfowc*t? *lt? e 1T ?RTC?s *I1?C? I 

► %ffc*ll*lw* %mTOj? ^*t? 1%t% ?TO 2f*f3 tom?*jC®fl 2f?W 'Q 2fC?f? <PSC'® *ft?C? i 

► Octets *lR(.<Pttt, 'Q *Mfi>\© ^WN’Jt«1l 2f?M 'Q 2fC?m <P<K.'© *tt?C? i 

► sT^lH 'Q 2^3*1 <p<ios *tt?C? i 

► tow? 8W*t« siaiw ?s?ss *rt?c? i 


ffi*itwt?im 'snrsiw 


%$? 2f|? 'boo W ?rtC*t %J35 %s *tfto teW (TOT ^<3? (tHo-^f 

fsH*' 5 ^ 8b(t) j i»((.<pI% fa'gc.'sts ww >3?5f& '©i'©j*'s %*tm? (theorem) ? < fat <pw*i i 

<£|^ tonufc '©I? RRt^TO <ic®i %% i <^RI ?I? '©f?'Q 2ft? iooo 

w %tft? ^Pr ^ftontro? tow?fi> ?w? mHt te i f*wrot?tP!? tow? 

f?testc? 2|?T«t ?>?t ?1? I % ?t*0%» *Nfc? 4? 2Rf c t <??Q?f ^53^ I v©!^ i£l ! «ltc? C?TOT 
SfoW OT05t TO Rt I 4TO >3? ?*fat « ^IMIMI ?tTO i 


tofm 

t«M*H VRf 



4?# ->mc<pl% fifl'jc.'st^ 'srf^csf? ^f? ?^CTO? 
c^srnri? ??t% wt i 


'bS 


©M>Ud ftpfc 


C" 




B" 


A' 


f&ciq ABC Qi'j'st i ZB AC BC i BC 'oifo'go'sra 

^fc^ai '3|'»p*i <pst«i W CT wi£|«p«i ^R«T?f AB 'Q AC <*RT 

■^ 5 1W2I 'OI'KP'I <MC«n '©IciS CWTO C^JT’t^T W ^ i 

<4*Ms[ BC 2 = BB'C"C ^<WWM WM = a 2 , AB 2 = AA!B"B C^W 

= c 2 , ^ CA 2 - CC'A"A ^<WWM ffW - b 2 i 

BC 2 = AB 2 + AC 2 ^ a 2 = b 2 + c 2 \ 

Qi'goflni *pictw ?r?*m <\^m frpfr 6 = 8 <?r.ft. « c = 6 

(Pf.ft. f’WtC’tfafc*!?' 'SffsflCT ^®Tf «£RT 'oifo'gt's?*! frpfr a = 10 C’T.l^t. i 

t<i«»lt«il ^ ^?T <ii<.*fa 'SItWI ^TtfsT I 

fc*Mtor * (Rwtc^fiitPBr fc*WlGwr c^tM Q^c«tn <ircsfl> $*t?r 

vfaps ^fwww cwi ^ ^?r wra *i»ifi3« 

c*K?n$ ^nw '*i*^'5<s c^r<# *i»im>m i 

B 



^*ICRT to AABC tol> ^ >15, 5C « >1(7 1 BC ^JT $*Rl 

^fwww Copper ^ ^ >15 'Q AC 'OlRqav© ^fwcqqun ^Plto 

i ^Nfc, 5C 2 = A5 2 + AC 2 % a 2 = b 2 + C 2 I ^5*fe, ZB AC i 

'5fmt *nfa AABC AB, BC « CM ^IfST fr# 6 PT.ft. 

10 PT.ft. « 8 C*T.fr. Wi ZB AC Wt3^ Wt«t I 











vs. vSrJlfvilvo 


•bd 


AB 2 = 6 2 R< CT.R = 36 R< (R.ft., 

PC 2 = 10 2 CT.fsi. = 100 R< (R.fA, 

AC 2 = 8 2 R< cto = 64 R< (7T.ft, 

.-. SC 2 = 100 = 36 + 64 = AB 2 + AC 2 i 
ZPAC = 90° = <*& RWM i 

tot^ «W (Orthogonal Projection of a Point): c<plc*if RPR* R^RR^TR ^5 A?! 

(RTRl RRtfs (Tit to <r*m to ^tos RiRR 

: ^fmi'5R?r¥%, xx p c*iw>iwr to (to? to) i pto<^ 

XY (R?R ^R? ^^s R? pp' v£T?? v£|^ P' i ^s?t°, P' to[ XY (RRR tg*R 

P to^ 'a|f®W*T l (RRRt <R?R ^*R (R^Rt to^ 'a|f®W*T 4?# to l 



X P> A' B' Y 

<RRf°t*R ®W (Orthogonal Projection of a Line): *d?, AB (R^ifslRR Sip's 

R^il A 'S P (^RlRR to) l 4?? A 'G B to C^ XY <R?R ^*R vsjf^vs R?RRR 
AA' « PP' i AX RWR ARto A'4R? BB' RWR ARto P' i <£$ A'B' (R?to; ~$m. 
XY C??Rtoi AB (RRKFRt RW va|RjW*f i X^fTfs CfNT RR^ R^ WRRRR RfRiR RfcwA 

fto ?rt r? i ^ a'b' (RRKRw xy <rrr tot ab c?Nm? Rfk^R ?Rt r? i 

^*KRR to AB (RRt?R XY 4R RRRsRR RCR AB = A'B' R?R i W^Rt 4 ^RR CRCR 

^cic^s Rif? <rrri >i<i«ig<iRR %R? «w c<ic<pic*if r?rirrr «w rRjg^r ^?# toi i cr crrr 
R^ wftoRiR? (R?J RC? ^RJ l 

toff: 

i. (rrri c?rr ^R? (rrri to grw ^itos rirr RRtot $ to^ ^rftoA i 
c^n?n c?rr ^r? ^ c?rr r^ (rrrtr? r^ ^iftoR to> to ^ to to i 

®. C?R C?RR tot £ (RRR RRRs?tR (RRRt c?NtWR ®R to ^ (R«iTsC*R 

toRRRRi 


to’-fc, Ss-ST-io 








































































^ ®ifct j sK*i?r *rfatm 

<K*i4fi> «fo^*[<fc*wi3ra wt fc*wm ^r i 


$*wt*tr o. t^c«tn *3fn?Ftm fa#® ^tf?r fc*i* dr c^tm 

>ifafa» ®hj ^ fc*i* c%A*w »*ro dr ^ ^sr wwiwi <*wfl> « 

^fir $*i?r ®r*t? ^ cwpim fat^i* >wfi34 wi i 


fa*mt^R: ABC Bittern ABC A 5 fWt, AB **MW>IC*l4 fa#5 ^ 

BC * AC i 


bc a\$$ <ifa5t«:7*t?r ^*t?r ac ^if?r ®iR>w*r cd (tor fair) i Wf ^ «, 

AB 2 = AC 2 + BC 2 + 2-BC-CD 



sfiH: DC^i^^fitoi*fc^AC^ifff»ra*ifto*rcD^e?im AADD«*rc*fl>*prc*# 
Qpget AADB i 

^r? ^iw 


AB 2 = AD 2 + BD 2 

= AD 2 + {BC + CD) 2 [: BD = BC + CD] 

= AD 2 + DC 2 + CD 2 + 2 -BC-CD 


.-. AD 2 = AD 2 + CD 2 + BC 2 + 2- BC -CD .(1) 

AACD W4# fa^Sr ^ A ADC i 

.-. AC 2 = AD 2 + CD 2 . (2) 

( 2 ) Ai Jlfwt W AD 2 + CD 2 = AC 2 (1) ^ <#, 

AS 2 = AC 2 + BC 2 + 2 • DC • CD [gfflfas] 

$WtT 8. «M>lMl Qj'SfC'Sr'Sj 3j*K4lC*H fa#® ®r*fa ^ <Itf<r 

$*t?r ®ifa>® t«Mwi*w wm dr ^ ^ifsr wwiwi « ®m ^*t<r 

differ »w ®ri®m*t?r ®f®^ 1® qui^iwM wnwi? fapt ’tfaiM ^ssr i 


*o$tr 





*o*tr 






PWbH: A ABC fa'fcCSH Z.ACB ^ JJWlCHU l^tffa AB1 Wr ^ 

4C 'S BCI BC $*1* (pTC5<f^ ’ftP'faf&ai) tSX*m 

(Pi cm fssi) ®re AD i '©kc®! Quests C^C5 BC AC ^1^ 

vilpjC'iH CD i STOW ^us ^ CT AB 2 = AC 2 + BC 2 - 2 • BC • CD i 

|%W*f <Ml M<pk CT v£)^s|t^T A (Sl^ 5 BC ^ ^*liT «W SMI ^csjc^ i B CSlW AC 

®W '0|'*PC»1<1 "5lt*0W ^<PR'»lc<i %*t*H*fjfr> fifsiM ^t i] 



2faM: A ADB >>i»ic<pl^ Qi'j'st ZADB ^c^K i 



AB 2 = AD 2 + BD 2 


fc*fc3RT ^ET to BD = BC -CD i 


( 1 ) 


.-. BD 2 = (BC - CD) 2 = BC 2 + CD 2 -2BCCD 
%*fcSRT to BD = CD - BC i 


:. BD 2 = (CD - BC) 2 = CD 2 + BC 2 -2 •CD•BC 

^©3K to BD 2 = BC 2 + CD 2 -2-BC CD . (2) 

(1) « (2) *tt'8TlT *m, 


AB 2 = AD 2 + BC 2 + CD 2 - 2 • BC -CD 

^t, AB 2 = AD 2 + CD 2 + BC 2 -2-BC CD . (3) 

AADC 131^ »£R* ZADC ^R^FN i 



AC 2 = AB 2 + CD 2 


*i$R**m (3) « (4) -Jim, 


AB 2 = AC 2 + BC 2 -2-BC CD [fifties] 


(4) 


*r®<u: 

i. Qi^em »wM>n c k eiwwflfci 

^R>wn i zacb *wc<fm bc $*t?r ac «w 
cd = o i bc -cd = o, wr ab 2 = ac 2 + bc 2 











« V8 8, ^WtT i 4<r1%f%?r$*l?r srf^5 1 ^$WtT vs 'Q fcWff 8 

c$ ^TOtsr i TOte $*t*ttro voi^Piiqho to to i 

^5*1 wte '°il(. ,! ili>*il ^ffC^lw ^i)vs Pi^l-vs^^: A ABC vflU ww, 

<F) ZACB TO, AB 2 > AC 2 + BC 2 |%Wff vs] 

*t) ZACB *I»IE*M TO, AB 2 = AC 2 + BC 2 [$*rTOl i] 

«t) ZACB ^WK TO, AB 2 < AC 2 + BC 2 8] 

^itc-roiftro (roi ^15 ^ 8 o--^jj ^<35 ij&o) to «flfl» 

«fljtc*nwiR«iw<i fcw& to *Mfs i «ofl> ffirotrora' ^toieto tom TOfc $ tost vs 
vQ ^S*MW 8 TO TO toto1 


$*TTOr<*- 




(.•sptfm*™ TOfi?, ^Stn to^eto 'oilwp'» TOwwm <?toto to^ <lf ^t^r TO%tTO* 
'STTOm vfaps TO^FETO TOto I 


tom Wr: aabc to ad ^tot dc TOf^ito toes i toh tos© to ct, 

AD 2 + AC 2 = 2(AD 2 + DD 2 ) i 




TOM: DC <il^ ^*t?T "TO *ttE*t?T Bwi) TO? DC '^f^sTSE*t?r ^*t?T vbH 

TOTO tol) AE TO 'oiwpi "3# i tSro fro A ADD TO ZADB TO° DD <mTO 

^toRETO AD C?TTO TO «|R)E«H DE i 

CTOI f*fTOMETO %*t*ttETO ^pTO |%*tTOJ vs] vaihsl *f1^, 

AD 2 = AD 2 + DD 2 + 2 ■ BD • DE .(1) 

4TO, AACD TO ZADC TO* DC C?T*im ($*tETO TO TOI* to) TO* DC 

<mro ^to*E*m (^ieto to tort to) $*m ad <mro to toc^t dd i 

^ETOm CTO totETOtCTO $*HtETO ^TO |%Wtl 8] TOmt *f$, 

AC 2 = AD 2 + CD 2 - 2.CD.DE .(2) 

>^<MM (1) vQ (2) CTO TO *fl^, 







*o$tr 


LORI'S. e»Jl£lfo 


AB 2 + AC 2 = 2AD 2 + BD 2 + CD 2 + 2 • BD ■ DE - 2 • CD ■ DE 
= 2AD 2 + 2 BD 2 [y BD = CD] 

AB 2 + ,4c 2 = 2(AB 2 + BD 2 ) [Sfflfaff] 


<pfa, AABC ^ BC, (7 A 'Q AB a, b 'Q c i BC, (7 A 'Q AB 

^IfST %*fif ^l%vs Wit AB, BE « <7F «*RT ft# d, e « /1 



AB 2 + AC 2 = 2(AB 2 + BB 2 ) 


<JT, c 2 + 6 2 = 2 ld 2 + f-a 


[••• ^B = -a] 


^t, ft 2 + c 2 = 2d 2 + 2 • -a 2 

4 

% b 2 + C 2 = 2d? + 


^t, d 2 = 


2(6 2 + c 2 ) - a 2 


e 2 = 


2 _2(c 2 + a 2 )-6 2 ^ 2 _ 2(a 2 + 6 2 ) — c 2 


/ 2 = 


^®<ik ^rt *rni c<pic*ii forest* «nwc 


d 2 + e 2 + f 2 = 


2(b 2 + (?) - a 2 2(c* + a 2 ) - b 2 2 (a 2 + b 2 ) - 


d 2 + e 2 + f 2 = -{a 2 + b 2 + c 2 ) 


3 (a 2 + 6 2 + c 2 ) = 4(<r + e 2 + / 2 ) 









^ fsrgcsRr 'si*prt3rc?i?r wwra ji»iR>s ^ih i 

Ri^fl> ^wr^t zacd *w*M mt ad ^f^st 


c 2 = a 2 + b 2 


^t, a 2 + 6 2 + c 2 = 2c 2 
% j(<P + e* + f) = 2c 2 
^f, 2(d 2 + e 2 + / 2 ) = 3c 2 

^r?, Tim >|vlt<M^ ^*UV|M«I« ^*t?T vfaxs (WfW 

^«f 'o|R)'gc'st<i 'aitwp'© W3Wi? ^Tsrm I 


'513%# «.> 

>. a abc 4<r zb = 60° ^ ssm m ct, ac 2 = ab 2 + bc 2 -ab-bc\ 

*. A ABC «*RT ZB = 120° ^T SW m CT, AC 2 = AB 2 + BC 2 +AB■BC i 

\S. AADC 4<l ZC = 90° <*R* BC <*RT D i 2ttM ^ OT, 

AB 2 = AD 2 + 3 BD 2 1 

8. AABC «fl AD, DC BE, AC «*RT^*fiT»Wi (FfsIt'Q OT, 

BC -CD = AC -CE i 

fr. AADC^DC^P'Q 2W*t^OT, 

AD 2 + AC 2 = AP 2 + AQ 2 + 4PQ 2 i 

|?RT7F5: BP = PQ = QC ; AABQ <*RT Wit AP i 

AP 2 + AQ 2 = 2(BP 2 + AP 2 ) = 2PQ 2 + 2AP 2 i 

AAPC «<RT Wit AQ i .-. AP 2 + AC 2 = 2PQ 2 + 2AQ 2 i] 

fc. A ABC m AB = AC i DC 4<T fc*Rt P «M»IWl 1^5 1 8ffl*t ^RT CT, 

AD 2 - AP 2 = BP- PC i pKCTO BC m fc*l?r AD ^ifoi ^fcjPT AD 2 = 
BD 2 + AD 2 ^ AP 2 = PD 2 + AD 2 i] 

S. AABC m ' 5 T s 4T 5 rnsm C ^ 2Wt ^ CT, 

AD 2 + DC 2 + AC 2 = 3(CA 2 + CD 2 + CC 2 ) i 

[3fw «fljfc*nwiFtait->M ^*mwt 'eiiwiw mm mus sjx 

^r<fK Oldest* ^tfsi 'Q 'smmt^ <imis ^ i] 


*o)lr 



■SoJir 






<*$ *>Rt*t f^Sf « ^5 f^W 4 >«M>fi> fc*l*IKWT fiRW ^t 

^i fc*winw^ *®ff $fl> Qi'fttem ^fw <j^r «imi ^t*ofw 
sulftf'sx.'® Qi'S?(.'sr<i ^Pj*F©t R^lQ'o «il<.«'ili>*il Wt i Qi'SC'sts 

Tf^sf ?RtWf ^jPlT i 

W 3R»IW ◄iSjW? ^WkI <*T^ C^H^It ^ 

^RH <^et «3^n>c<p ■»i^-l</pl3) ^s^jer ^*ft i 

^1f?T CW ^"l'»l: ^RR <i|^Rpjv ^'JJC'sjs <£ppfi«r ^ 

^RI^CST ft®T Wt ^TT?r CT, <l^'5'Sf tj^Bs 

^) <#t*m *Rl*i ^T 

*0 ^tp w^m w 

‘^jj'Sf Tj^R>W ^*t (similar) <13^ ^ft ^?T i 

B 2 x C F x G L x M 


X 

X 


X 

1 


/ 

D 

E 

X 

H 

K 

X 

N 


Bwi ®t*p <psc«i OT*R CT, 

^) ABCD « EFGH ^*i #TQ ^t i ^R^lt C*H$ >RM>M 

'oii'0 ^p®im ^t»ih i 

*f) M EFGH « Wf KLMN *Pff TO *1^8 ^©lETO MM>lMl qUHlft* 

ftwwsf.TO WT i$Bs TOR C^f«t^PTf TOR TO i 

Qi'gcem croR *r* 1 j 4 tor to R i larger %fi^flRR otM IrrrfR wr 
*rf*T ^i^*i'®l<i RSi'STO v5c*iR^ R5 •jrJijs aRsfi) to>T TO, ^sfTOfij'Q ^F$J TO TOS laj^Sf 
Rj*t TO i 4 SiTOR ^ESRJ (R, 

R) Bi'jjst TOT TOR (RTO ^Bc<p (RRt TO* l^^tf^® 

n^lUw *«r^r i 

^) Bi'jceto a)<pn>« ^ <ll^ , 5r , 1<in><i ^ <il^ Ji^l^ilRxp ^.(.®i, 'oil^lB><p <il$ i^Bc.<p 
^ <<w ^jt f^’if^s c^i ^h*t c^K «rat ^ i 





©M ftPfc 


n) &WIWW fi*T ^ %gw ^ ^fat ^t ^ I cw, 

AABC 'Q ADEF «*RT^yr C^t't^It'^ /.A « ZD, ZD « ZD, ZC « ZD 
«<W ^I^rt ^ AD « DE , AC « DD, BC 'Q EF i 

Tj§fi> *nfr$r ^prfw 4«4ll> fc*wttfB?r <r*far wTir ^fit i 

%*wtnr 'Jj. Qi'j'st »)^*ic<pi% vsici^ ^ i 


B 



E 



fpcar A ABC 'Q ADEF *i>£*1c.<pl3t Qi'jj's? i 

AB AC BC 

wfc, /LA = ZD, /B = /E <£PR ZC = /F ^3Tim — = — = — ^i 

DE DF EF 

^ 5 f^t ^ i 

'o|*jpi*pq|*« i. ij^tj Qi'j'sr '5FT, ^5fat ^*t i 

■sp^j: Q|'9 C«ni ^ < 7 FH ^ c^m ^r fargs? 

<*ra? «flRT WT ^*t ^ I <.<ic.<plc»il Qi'jcets 1%s? C^tFt? ^ I 

S. Qj^c'st-g <H£>]t«1l '5FT 


B 



fa^UM (TFMtp^It ^f? WTi ^©<Jft, /A - ZD, ZD - ZD <*R? ZC = ZD i 
'to ^MPtT *\ »flrer f% ,p tft '5 T 5 *f*tt*tT ^«Tt CTC® I 





vs. vSrJlfvilvo 


SvS 


v. Rfc$t<T m ww m CTtFt* « Mi W( c^m 

*TC®ref ^l^TT ^Rtfw ^T R^S? i^R ^ ^ i 

RtS<T fi>W AAFC « AD£F ^ ZA = ZD Mi C^M ^M?f AS, AC 

z4S AC 

4<R DE, DF WRtfw i W«fK -=-Wft AABC 'Q ADEF *Pj*t i 

DE DF 


B 



E 



$*W1*ff k. *Pj*t R^WfRW WffiOT ^RE® ^TW?T CWiWt ^ Wffi Af%$ 

«rf^vs c^appsrac?!? ^Wum mft \ 


9km AABC « AD£F R^WW i R^S? W^\ A\% BC 'Q EF \ 

w«rm tifwra t^*pw<i ^ae© bc « ff <r<c^w^ 


^rfo®<T ^rh i w<K 


AABC BC 2 


DE Mi AC 'Q DF W^A ^f, 


ADEF EF 2 
AABC AB 2 AC 2 


i ^R^sEET ^5?r AS « 


ADEF DE 2 F>F 2 


B 




largest* *lRwdt, wit** « 

4 *rtF? c^rte Qi'jjt'Stii c^etf %e<t ^ R^sr c«etf if %*R 

RaIE© R^t i 

R'gG'St* Ripest <[ c«ic<plwf ^ ARE crRAssE 5 CA fa^o® C^f AEA '©IW RgftStA 

’lk<p« AE«T i Rs^lJ, ^'®1?i ARE «rRa , se 5 'G if R^Alft i 

R'gtfStA' v»?k.<p«: R'sjoste AEREjE^E CA R^c^s C^t AEA 4 RvgerfiR vssge 5 ® AAT 

ARf-io, aR®- fc>A-io cstR 





























































































*iffo 


i target 2:1 ^ \ 

fangesRT ft'gietn ^5 faifte ^jt ^*fir ct 

c^r ^ ®wR^ i 

$*Mt*tr io. Qi'gt'St^ « ^raf^[ w<H i 

U(.*\*\ ft<H: ■sn??^#, a abc <*rt «wR*»i o, S' are? ap aresft'sreret i «nR^ o 
are? 5 are?r??rem cm ap wnc^ eft^ c^^fcw ^ p cM^recer PP 
cm pc «flRr%*fir»w i c a^pc are «flfl» srere^ireit i 



«W*r: aabc are o <rew a ^ oa are? s (SlW >i %# 
^ PC are ^ PP i /. CA = 2SP .(1) 

aH=T CTC^J AD « PP PC are fc*l* CTW® ,4D || PPI «fl«l=T v4P || PP 
are? AP <flW?T cw i ^$<tf? C*W ^QTim ZPAD = ZAPP, W*K ZOAG = 

ZSPG i 


a|*R AAGO are? APCP are W 0 
zago = zpcp [fosriM cth] 

zoag = zppc c*w] 

.-. 'anPl$ ZAOG = ^Rf 5 !^ ZPPC 



[(1) ^ 5#^cf ^5] 


$cOlr 



*o*tr 






G^AP AASAtZA 2 : 1 
.-. G A ABC <*RT '©*«>* i [8pHf^5] 

^0 i < qR^'Q (Nine Point Circle): c<r» I cm I f3Tg^?T ^lyjceih 

csiw <ii^(.ii5i $*fir *re3R3Rj *ft^#^3ra «*ro « *ref^r 

7 T\C*jl'St < P C*NI<4C33 »l4c.*)ll5 R'tJ i£|<P 3. ^(.'80 ^5*Rr '0|<lHI , i <PC3 I 

4% •wl^jfle Am i 

*0 largest 'Q ^r«i«h 4I5) GNKPEf -^a \ 

*0 r l < lR* , J ^C'QH AffitA Ql'gC'SfS *lRi < ul , ll(.*J?r '0|(.<l(. < P^ *1»lh I 

a \&*wi*tr). gus 'oi*©RT ^5 c<pIwI o'jpsfi.era ^y«f ^ aa*Aa «w 

^f, 'skis C^t A£5 <.<p|c*ll §AA , '0(l«P'0 «W <ll$<.<P H*lf^5 ^C?r I 

fittA f^T: ^ra ^•toPil^© ABCD b^ft<W AC « BD AA*AA1& •W'olM M 
1^50© C^WiMPBC ^JT fc*l* ME ^© EM AD A\^A F 

f^SC^TWi Sp\A A*AV5 AZA AF = FD\ 


B 



C 


sim-. m cd ^ %*fir t*m>iH zcfd = zcad 

^fK, ZCBM = ZMAF 

^\A\A, ZCBM = ZCME [^©C?T ZB ME <*RT ^ C*FH Am] 

ZMAF = ZFMA 
Wf AAFM Ql'jcet AF = FM 

(^twr ^ CT, ZFDM = ZBCM = ZBME = ZDMF 
WT, A DFM Oldest FD = FM 







AF = FO 

^ ^ '4|*<sRRvs <3TO b^sfesrel <P%?RJ ^5#s ^llww 

^ b^Wnl <H^)«J« ^5^5 ^tWW Wf l 



Rt"l«J R4b*i: 'STC'T ^5 'ai^sP(R\s ABCD fr^cstn <H£>Jc«il AB 'Q 

CD BC 'S AD i AC BD t>we?1iR Tj§fii> ^41 fiTsfM <p?k.'s TO CT, ACOO = 
AB -CD + BC ■ AD i 

£foM: ABAC 0$ ZD AC CTO TO fTO A AO CJNtWBT ABAC «*RT 

^TSIt^r TO ADAP ot AP C^tf OP P face's C^f TOT i 

^pflor ABAC - ADAP i 

^I’tW ZCAP CTW TO *t$, 

ZPAC + ZCAP = ADAP + ACAP ABAP = ACAD 
AABP « AACO «*RT TOT 

ZPAP = ACAD <*R* AABD = AACD [<*rc$ <7FH W TO] 

^ ZAPP = 'aMWi AADC i 

;. AAPP « AACP ^*n?#iti 
BP AB 
' ‘ CO “ AC 

^fk, AC • BP = AB -CD .(1) 

TOUT, AABC « AAPD TO 
ZPAC = ZPAP pWBf 'ai^ilW] 

zapp = zacp cth to] 

<*R* «l#l$ ZAPC = 'anffl> ZAPP 





*o$1r 


LORI'S. e»Jl£lfo 




AABC « A APD i 

AD _PD 
: 'AC~BC 

AC ■ PD = BC • AD .(2) 

4*R *lS!)4<M (1) 'Q (2) CJTf’t TO 

AC ■ BP + AC ■ PD = AB ■ CD + BC ■ AD 
^t, y4C(PP + PD) = AB-CD + BC ■ AD 
BP + PD = BD 

Wf AC • BD = AB • CD + BC ■ AD [efflfos] 

i. APQR 4 APQR = 90° PQ, QR'Q PR ^ 

D, P « F i 

^sijt^rtft ftar «4w 'exit** fi>f^a i 
«) sW TO CT, PP 2 = PE 2 + QF 2 + 2 RE 2 i 
«t) QF 1 PR 8foW TO OT, QF 2 = PF-RF i 

■^RtTO: 

fe PQ, QP « PR TO ^*13^ ^IITO D, E'Q F PE, QF TO* 
DP Wlti PE, QF TOS DR G C^f TOC5 i /. G i 


P 



*0 ZPQP = 90° TO* APQR 4 QP TOTOft*5 Pi P, P CTW^#i £ftMTOffS 
TO CT, PP 2 = PE 2 + QP 2 + 2PP 2 i 




tew 


<\\r 

P 



Q E R 

affl®f: APgP ZPgP = 90° ^ PE 'filler 

:.PE 2 = PQ 2 + QE 2 .(1) 

APgP 4 ZPgP = 90° ^ PR 'olFo^'Sr 

pr 2 = pq 2 + gp 2 
^r, pp 2 = pg 2 + (gp + pp) 2 
pp 2 = pg 2 + gp 2 + pp 2 + 2 gp • pp 
pp 2 = pg 2 + gp 2 + gp 2 + 2 pp • pp [•.• gp = pp] 

^T, PP 2 = PP 2 + gP 2 + 2PP 2 [(1) ^ «£W ^JCTJ] 

pp 2 = pp 2 + gp 2 + 2 pp 2 

<0 Apgp ^ zpgp = 90° gp ± pp i bi»im <mo® <?i, gp 2 = pp-pp i 

g 



p p p 

fifoH: zpgp = 90° 

zpgp + zpgp = 90°.(i) 

gpippwf zppg = zgpp = 90° 

Apgp 4 zppg + zpgp + zgpp = iso° 

^r, 90° + zpgp + zgpp = 180° 

zpgp + zgpp = 90°.( 2 ) 

(1) ^ (2) *t1^ 








■Soiir 




ZPQF + ZFQR = ZPQF + ZQPF 
ZFQR = ZQPF 
A PQF 4^? A QFR <H 

ZPFQ = ZQFR, ZQPF = ZFQR 
^ ZPQF = ZFRQ 


A PQF A QFR 

• = QF = PF 
" QS _ FR FQ 


wsffc — 

RF 


PF 

QF 


% QF 2 = PF • RF [sfolfas] 




«A 

y to?r ^tcsnr to xy cmsk*t as ^ «ifew*r c^#? 

AS *1) BC *T) AC XY 



X B C Y B DC 


^*tc?Rr wlw* fstar c<phfi> 

*) D K) E *t) F t ) O 

VS. Quests S|fafi» 3 PT.ft. frt*jj W? 

4.5 PT.ft. *) 3.46 <?\K «t) 4.24 (TT.ft. V) 2.59 OT.ft. 



©M ftPfc 


Vo 


A 



$*ftaa to D, E, F BC, AC « AB 4aaajft’Ji <7$ Altaic.* 8-fc a? 

£t£S}a 'S'Q3 ate: 

8. g f^a ata % 

a*) aaft^ a) *t) «««>* ’*0 ato® 

fr. AABC 4a ^fra ft^toft to #8^5 ^ff5a ala % 

a*) aft^s *0 ^•tofs a) aft^s a) aaf^fs 

fc. AABC 4a CTO toil <?Ftaft 4JR:aitalPl*Jlt>j« ^*MIW aa«ft aaa? 
a*) ,4B 2 + AC 2 = BC 2 *0 AB 2 + AC 2 = 2(AD 2 + BD 2 ) 

*t) AB 2 + AC 2 = 2(AG 2 + GD 2 ) a) AB 2 + AC 2 = 2(BD 2 + CD 2 ) 

% ABC ISfcgWwl aftfS’a «M»IWl ft 5 ? P CSfc* BC « CM 4a $aa FB « PE aa 
aaiT w I aft ED Caat?*t A5 WO ft^5 C^f to, WT Wt a*a CT, 

fo caat 4B 4 a$aaaa, ^r<K fo _l 4B i 
v. aabc 4a zc aa^m i c (Fm $aa aa co aja, aata a*a 

CT, CB 2 = AD-BD\ 

&. aabc 4a %to cat^ ftafte atftp^ta $aa aa ,4 b, be « of caataa o 
ft^s c^f wi stataaarca, ao - od = bo - oe = co - of \ 

[a?7?F©: ABOF 4a? ACOF a^ft i .-. BO : CO = OF: OE i] 

io. ab ajtcaa %aa ^ito® ^r^sa ijlft wt ac 'Q bd aa^aa p R*»j<.'® c^a a*ca i 
aaia a*a ca, ab 2 = ac-ap + bd-bp\ 

n. (4ICHI aaatf fa^sta aft^raa ajiaft 3 ca.fa. awr if ftrgcsta at^a ftaj ft^fa a*a i 

abc aaftaif toc®»a %ffa^ A ac® ^fft bc 4a $aa ^itos aa ad 4a? 
tocsta aftato r aca aata a*a ca, ,4 b 2 = 2R-ad \ 


*o*1r 



vs. vSrJlfvilvo 


b-i 


to. ABC ZA P BC CP D f^jFa 4AS. ABC E ^ps 

Cp i <?f?rtv3 (?f, AD 2 = AB ■ AC - BD ■ DC i 

to. APC AC « AP Atp A«sf BE 1 'S CP i (FM\'Q OT, 

AAPC : AAEF = AB 2 : AP 2 i 

to. APQP t£| PM, Q7V 'S PP 'sr«0^THSRI 0 f^a Cp I 


p 



^) 0 7 Tf 5 f ^t? 0 R*^ PM Rv&$ <r>c^l? 

*0 A PQR ~5F$ PQ 2 + PR 2 = 2 (PM 2 + QM 2 ) Slfeffrs I 

«t) c^'Q ot, apqr p RniiR ^*f<T 
^rcp ^?t<r >iviR5<j f^^T i 

to. fap fe P, 0 ^ngsw A ABC P *|Rm>* « *ref^5 1 AP BC = a, 
AC = b W AP = c i 



<F) OA W PP i£RT W fa# W i 

*0 cm'Q c«r, p, g, o <£&$ w c<m i 

*1) ZC ~sm cl-CD = b-CE ^fawtfa St1%f^s W i 

wf-ii, sffas- ^-io G#f 




































^T*Ot?r 8 


eulfaFsxp (Geometric Drawing) 

wtm to c<^r *F© ^i?i) «iPi^4 

, oi'*p»i i £fsitC c t3' ®t»u CT f53I 'oi»q»«i <p*l ^ ^©f (accurate) ^QTTt ^ 'Stfft RI i 

f^ar *i*w m m wt ^ stertsR i 

4 cro - 

»- \®«U 'Q R 5 R 30 © Qi'Sjet '0|wp«i '0|'*P(.*m ^I«ff^©f ^fl. <P51(.'® *tt3Cq I 

»> SfVfg \®«U 'S fci'QO© ^5 '0|’aq>*1 '0|'*P(.*1S *Ptt*ift©t <P3C'® *ltTO I 


&^er 


^ptmi x QtjjC'Srt ^ <?m 'Q test cpfQ'm^tc^, R^stiE ^r 1 


a- h 

TO^#, C<MWl Oldest* 'fft a, '5w>'»l h 

c^M x (WQTit^rtc^ i fanptfi> 
'3|WP‘i <P<K.V© 'TO I 



P 


M 

>< 



m i. C*IC<HWl C?T*tt BD CTO BC = a 
W*f (&U> l 

_ a 

B C~D 

qw *. B BC «W $*I?T BP 

'o|IR > i BP CTO 5 BM = h c<Pt5 f^ i 


m O. M 1¥jps MN II BC i 



*o$tr 



*o*tr 


^WJRT 8 . WT 


qw 8. 5 fq^ stirs Zx <** wi qrn o-. 4 <7 cqt*r q# 1 ,45(7-^ 


q^cq zcbe ^®pq q# 1 be cq*tt?*r 

fcftfcfilrgqn 


mtv cq* >1 f^® c^q q^cq 1 





P 


P 


M 


M 



’ 

< TV 

> 

< * 

__ / 

/^y tv 

V 

s/\x a 

5 f 

>f^ 

1 

B CD 

B 

C D 


SBlM: MTV || BC (Wql^qftq) i .-. ABC «*RT ^Fsf BM = /i i ^iqRr, BC = a ^ 
ZABC = Zx 1 .-. A ABC-t I^Sf i 

^KW«r CTM (TBit ^®qt? 4q# ^(Sfir qqR 

cq>a> fqtq ^tq 4q> slt^s sprs cqflrtq qqtq cqqq 'oitac'® ^cq i ^p®8*lq ^>fqq qs®t RR£ 
c^rt qrf«^ cq*liq $*lq ^qq <5^ fq *5 fq# qqjre qtq cqq cqw <Sr 

R^q %EF»r Qi^«tn $h>vs|<j ^q 1 

q*MM Oi'gceKi ^fq, f^tqgcqq't 'Q ^■qq qtfqcqq qqf^ cqsqt ^rt^ 1 'oi«q»«i qsq 1 


S 

a 



qtqq#, ^q#l3i^®Br^fq a, ^rqq 

qqfiJ s «*fq?1“1*oM»l c t x (Tf'Qqt «ilt^ 1 Qi'j'stfS 

wqqsqssqjqi 



TS^. 

qw i. cqt4iwi cqqt de csktf db = s 

^5TS?*t tq»w> 1 


q|*r '0. B cq 5 w® <pw a ^q qqtq 
qflqtq Rc^ ^s^H ^p^q q>fq 
qt DF (ft C « C fq^s cqpr qscq 1 
B,c « B,C cqft q# 1 


D « b E 


qw db cqqiq d tq^r® zbdf = 

-Za; v ®l w P r l q# 1 
2 





V8 



m 8. cl^s ZBDF ZDCA 

'Q C' ZBDF <£R 

ZDC'A' ^#i CA 'Q C'A' 


C?T«tt BD (& A 'Q A' 

f^5 C^t Wi ABC « 

A'BC' Ql^il larger i 



Wt: <?TC^ Z.40D = ZADC = ZA'CD = \zx (^WRl^Ka) 

z 

.-. ZB AC = ZylDC + ZACD = \zx + \zx = Zx 

z z 

.-. ZBA'C' = ZA'DC' + ZAC'D = \zx + \zx = Zx 

z z 

AC = AD , ,4'C" = i4 ; D 
,45(7 larger, 


Z£,4<7 = Zx, BC = a^CA + AB = DA + AB = DB = s 
A ABC-t ^ i 

A'5C" large®?, 


ZBA'C' = Zx, SC" = C'A' + A'B = DA' + A'B = DB = s 
AA'BC'-% WT lang®? i 

o. larger 'gfr, 'Q ^ w?n i Qi'getfi? v oi’»p«i ^ \ 

a - d 



a)^5fi> fa'gc'sra ^ a, ^ '»l*<ss d <3W? Plssc<pM x C^TQTTfI taj^Sff& 




B dp 


D 


«iw i. wwiwi c^tt bd bp = d *jt*u. p Zx »*rcr ^p'jw c^im 

Wt c<pci 3 i 'oic,4w»<i ZD PM «w*i i 


*0$br 



*o$tr 


8. 'sulfol's<p 'oiwp»i 


\r(t 

8. C ft*5P5 ZDPC = ZPCA 
CT*1*f CT»T CA GTW BD 

C$ A t^o i vst^T ABC-t 

13^*1 



B dp D 

*jM vs. b (& we? <pw a 4'?r -^h <uN*f 

voilwpvo PM 

B 'S C CTt*tl 




B dp D 

sm: ZAPC = ZACP 
.-. AP = AC 

:. AB-AC = AB-AP = d 

ZAPC = ZACP = Zx (TFtt'fr wfo i 

.-. zapc + zacp = Zx 4<r zcad = zcab i 

.-. ZA = ZCAB = Zx 
;. ABC-t I 

8. tiii^csRr ^wi, ^fr?r ^*i?r *npit «*r* ifra# c*m (ttqtit ^rn^i 

Qi'g'stRJ «iwp*i <psc,'® '55^ i 

d - h - x 

"5^ fargCSRT \5w>v®| h, 'G'^ 'SRPtf d 'fft Zx fffS?It I 

Qi'SjerfiJ , 'o|«q>»i <psc, v ® '55^ i 




* 1 Iffo 


Wt 



i. WWlWl C&ti BE 4q BfojUS Zx 4qqqH ZEBP^s^{^\ 

qw *. b f^jtf© be cq*rtq «*i?r bq q# i 

qt*r«. bq <sn?p h ^q wi sm to cqq£ i 

qw 8. m 1 ^® Miv || be q# qi bp <s a ftro ^ ^r 1 

qw <?. A c<ptti <pm qqjqt d ^ qqR qjtqfq Iqtq <n-<pf5 ^Qi>i*t v ©i'*p«i <pRi i ^ ^sdH 
be <q> D R*»jc'o c^t q>tq i 

qM 'b. BE cqw DC = bd wt cqsa* fq^ i A « c cqftq#i 

^TO, A ABC-% fcffsr^Sf I 

sfaH: BD = DC :. D BC 4q qqjfq^ i 

A, d cqffi q# i.-. ad = d = i>tqq $*tq ^if^© qqjqt, ^fK, bc 'ffq i 

MN « BE W®qH i ^©q K A ABC 4q test BM = h i 

TOq, zabc = Zx = qs?m ^q# otm i 

.-. ABC-t Wt» Isrpf I 

q’sqj: Zx <$q ^*tq Iq'sq <pw v ©k.'i < p ww fisrg'Sf ^it'Qqt qfcq i ifi^iv^i'Q qqjqtq 
$wtq cqsq* qsq 'oi«p*i qsqt qftq qt i 

$q|qq e t i. largcstq ^fqq frm 5 cqR, qs^rf cqqq 60° <sq* tot ^ qtp qqfa 7 
cq.tq. i Qj'gj'ssrfD ©)«p^ q^q^s qcq i 

qqtqtq: <wqt ^ bc = 5 cq.fq. tot ^ qtp qql^ ab + ac = 7 cq.fq. ^q? 
z abc = 60° i Aabc 'sp^H q*qre qcq i 

qrq i. cqwiwi cq*tr bx bc = 5 cq.fq. <qq$ fq^ i 

qt*r *. zxby = 60 ° qflfc i 





■SoJir 


8 . 




m ©. c^tt <?&?? bd = 7 c^c5 R i 
*JH 8. C, D CTW i 

qw <2-. cd <3r*n<rqi bd <tf Af^c® c^toi 
«IM 'b. A,C CTW ABC-% 9mfa f^Sf i 


y 



W&Q: <M5§ AL, CD *flRT AD = AC \ 

^«T BD = BA + AD = BA + AC = 7 (TT.ft. i 

^‘1 A. 12hs?oarsl fcNj 7.5 OT.ft. «*W 45° ^*t<r $ ^tfsT 

2.5 <?T.ft. (TfQTIt i 'si’*q»«i <p<u.'© ^ i 


^TSTt^fT 5 ?: BC = 7.5 C^ft, ^ 'ac®« AB-AC3\ AC-AB = 

2.5 OT.ft ^ C^H 45° I i AB - AC = 2.5 

(TT.fo 4<T CTO WIpM WPJS; CFWCTti [AC - AB = 2.5 OT.ft *TC?T ffiflSf 





VV 



m i. WWlWl C^tt BX BC = 7.5 (TT.ft. C^t& i 
*W ZFBC - 45° ^TS^T i 
*M «. BF C^lt <?R?F BD = 2.5 <7T.ft. i 

«rt*t 8. (7, D 

*M S'. CD *£RT «*fiT BS ^ff% C*R By <?F A l^o 

*N fc. A'® C CTm^fti ^?T ABC-% i 

^) Qi'giern c^M^i WTit^it^i Qi^etfD ^sh^\ 

*0 target BC = 4.6 OT.ft, ZB = 45° vlB + CA = 8.2 C*T.fo WTIt 
i Qi'j'StfU 'aitoiv* ^ i 

*t) Quests ^sr 3 i£)^? 4 <?r.1%. w?rt 1 

'oifo'5'st Qi'jJ'stB 'oiWc's ^ 1 

^) A ABC <*RT BC = 4.5 OT.ft., ZB = 45° «<W AB - AC = 2.5 OT.ft. WTrt 
AABC ft ^ i 

«) AABC iRT 12 OT.ft., ZB = 60° <*R* ZC = 45° WTTt ^ i 

AABC ft 'fifoo© W! i 






8. 'sglftRxp 




^8 

A*MN (t. * 4 AA 4 A# ^G 'SfRR <MG^> $G <1 Tit ^?R R*»J t^TG^ AtA i£)Av AtA G<Pti 3 
^a# Rto AAAtAAm arr i 



A to B >3$fi5 RR-G R*^ i3A° PQ RRo AAAGAAt i <£|AA i4<pfi5 ^G 'SfRR a^ag's $g<i 
A t A to B to to AtA 4A? AtA cm PQ AAAGAAIA ^AA WAR AKA i 

AtA i. A, B GAIA A# I 

AtA *. ,45 GAAtKAA AaRAW CD WR A# i 
AtA o. CD CAAW PQ CAAKA' O R*^ G^t to i 

AtA 8. O CA cm AGA OA At OB ATtAtA to ABNM f to WR to i tR toA f G i 

ARA: CD CAAt 4lD GAAR toAAW i ^[AAt° CD CAAPA CAGAltRt fAR A to B GAGA 
WjAA# i WHPJAIG<1, 0 to^ CD to Pg <4A ^AA toto i WtA, OA G OB AAR 

aga o ca car to oa At ob AjtAtA to ^g tocA ^Gfi5 a g b to to ajga w 
<tgga cm o to^ pg caaia gaa war aaga i .-. o ca cm to oa at op ama 
to toAA toR ^G i 

A^AtAJ to. 4A# to^ CAAPGAA AAR AtfAtA 4A# ^G WR AAGA AGA At 

RR5 R*^ Rg*j aTa i 

A to B RR5 R-'J ^A” r ^aR RR5 CAAt°G*fA (RAj I <£T5R <4<pfi> "^G ARR <PAG\s 
^GA At A G B R*<j to AlA <4A° AtA AttAtA r <3A AAR AA i 

ARf-i^, Ato VA-io (to 

































































bo 



«rt*r i. a « b 

*|M A'Q B C$ C^5 TO r ^ ■’iwh ^iPTfsf fas AP <*r?T ^5?T -p 1TC ie t <PM ^]S5M 
i ^8i>l*t ‘ 5 1^H^(.<P P tofffs i£)^ ^T*t?' *m* ^I>t*t 

*l*Hsc.<p Q R^t'® <3<iTOi 

*W «. P <?F CTO TO PA TOT< to APC ^ W 1 ? i 
*ih 8. g wwwQyi TOtfto app 
qt*r <t. apc « app 3w>j<f>fi3$ tog ^3 i 

Sim: PA = PB = r I ;.P <& (TO TO PA gt PB TOttf to ABC fS A 

'Q P to[ togig < 4 g?gMtfPA = r gg i 

^Rtg QA = QB = r I .-. Q <?F (TO TO QA gT QB TOT*f to vtfw* ABD ^3 A 
'Q p R*«j Rc?) gig <3g? gjigtg qa = r gg i 

.-. ABC « ABD ^3 $Rfcr 8lf^fl^ fcflrfc ^ i 

7pp|tPtr<\. ^ 4gtf> ^3 W*M TO^S TO gt <<|g# tore To 

^g? ^reg gfrog <grot Wft to to gm i 


*o$tr 



*o*tr 


'srajnr 8. 



^f?f, ftftro C, P $ ^C'sti voi^p^s 1^5 Q if ■^C'Q'fi 

^8**f f^J l ^5 W SR ^ *It <Sf P f^ffa ~K ^ 

«*RS Q 1^$ ^ 1 

W 5 T: 

«n*r j. f, q cm ^f? i 

*M PQ ««RT AF ^ff% i 

*JH «. (7, P C$*\ ^ i 

*M 8. ^5 CP cm**\ AB (& O fajVS C^fWi 

m a. o o$ <&m <r^ op <*rt w te ^rf«^® pqf ^ ^s i 

smW: 0, <5 CTM i AB GTtl ^ OF CM?:'*! PQ «flRT i .*. OF = 

OQ i 

^r? O <3> C^3f OF ftdl fS 'a|l<PC«1 ^t <5 1^5 %H ^ I 

f fa# #i> ^ra?r c^miw *tccti«h* com «*Rr wfim arc* pfa^tofl^ra* 

%*TC voi^P^s i TspifK p faijc'a ^5^1 ftfaa i ^a3t° F fa^t'a ^'’Ki 

^a^t? O ^CST OF fa?I 'oil'*P'a vSfa£ ^g i 

»Hlu V. ai^f ai^sfij ^5 v oi’*p*i ^sc.'a $,C<1 *Tt <4<pfi> l*iPn5 ^i<i«iw*IIc<p FiPRS R**jca 

<Kf1 iTC* CiT*M <A>lMlfa$ *TRII 

"SIW AB 'WiwHW A arcsfij ftfau faj AF C?Nt?T #8*st F ^l?T arcsfi> ftfaw 

fa$i t£|^*f arc# ^5 'oiWc'a lit AB CA> A R'^O'a ^C?T arc? F faj fas^TTCi 






TO i. AB «fl?T ^ to?® ,4(7 ^ ®PTO i 

to*. p, 4 cTOTOTO®re%ros qr* pto^i 

to ©. qp ac c<r*rmr o to ? 5 c**r to i 

TO 8. O <?P CTO TO OA TOI*f to APP fB ®PTO ^ | vsf^f APS % fcf^31 
£|TO: O, P CTO i AP C3TO QP <iRf O ^r#«f® i 

.-. OA = OP i 

.-. O (3 s CTO OA fro 'oilwp'® ^3 p tot fro to I 

TORT OA TORT C<TTO A Sfl^o toe® AB TO «*BT ,40 TO i 

.-. AB Giro ^sto A toe® TOf TOi 

.-. O C^CTOTOOATOt^to®lf8TO^^to?r^3i 

Rtsl*H: c*ic^5 ^3fi> RPR* c^ftw PiPrfc f^jc® TOf TO3, ^TOT° PiPR5 c^TO PiPtS Ito?® 
TO 'oiI<pc.'s TO TO° TO^ ^C3?T TO# TO TO i TORT C^TOf PiPru to[ 'Q 
PiPrS to ^cro *lf?if*Rr 'QTO sftro^ ^ toro? c^TO 
CTO tof ^TO i ®1TO ^ TO%TO> 'Q *j4il^q»v® TOTO C^ttto ^CTO CTO TO i 

^ttrot «. 2 (TT.ft. TOtfto^^TO CTO CTO 5 (FT.ft. ^ CTOt tofc to TO 

'«lfa»'® TOfTOTO &Nj to?I 'TO l 

TOtTO: 2 C*T.ft. TORT to’&^CTO CTO O TO?P?P# P CTO O to^^ 5 (TT.ft. i P 
R*»j C^tC® ^08 >p t*fa s v ®i'»p«i TO TO WP f^f?T <PSC's ^<11 


*o$1r 



*o$1r 


8 . 'siwp'i 





m i. op c?nisf %if^s i *rit, %t®ir 1^5 m i 

*ft*t $,. M c<Pttt <pco OM <jl 3 1 l*T Pico ^5 '3|1 R j *It O c<piQ9<p ^c'ao Q R 
face's 

*rt*f ©. p, <5 ^ p, p ctm i pg (£RS PR-t Pfcfa i 
<im, PQ'Q PR <& *lfaim ^ *TR, PQ = PR = 4.6 OT.ft. 


^1W: 

^) 5 (Tf.ft., 12 <?T.R 'Q 13 OT.ft. oRRPtf> Qi'jc'sto 'aro^'Q 'owi 4?T 
f^f?i <f?t i 

*0 6.5 C*T.fr., 7 OT.ft ^ 7.5 (TT.ft. 4l$|W> %*CSRT <lRfs w 
>4<r <PO i 


'5^%T%8 

i. Zx = 60° ^C*i Zx ^ C<MC 4 lO ^^co'O ' 5 IR ^'o ? 

^) 30° *t) 60° «t) 120° ^) 180° 

$,. 3.5 OT.R., 4.5 C^T.I^r. 5.5 C^T.I^l. ^JPTt*f Rf*1^3 R>*ifi> ^3 ’loHoco 4 oR ,n 't*f o^oc®! 

c^sm m\ tom Qi'?^ w c*r.ft.? 

*) 54 *0 40.5 n) 27 ^T) 13 


pTC5?I fito mlMlC* O 'Q 8 »R to I 






S >8 


*1 Iffo 



c 6 V 2 E 


«. ZADC ^Tl*? W? 

30° *0 45° ■n) 60° *0 75° 

8. A ADC « Aj4£<7 TO? 

2 : 1 *0 1:1 *01:2 1 : y/2 

(t. Qi'jjt'sts tj^Rj C^M 'Q volenti (TfQTIt Qj'gj'stfD 'Sjfo i 

'b. Qi'jjc'ski ^ ctoto* 'Q to* (TfQTrt ^rt^, 

v *n< > i 

H. 1*t^oC^t*t 'S TO* C^HTO* <FTQ*T TO^, Ql' 5 'stR> I 

br. I’fagC^t't 'Q TO* <?PNTO* TO5* OTQTIt TO5, Qi'jj'srfij i 

c5. ^>l(.<pl^ Ol'SJt'SM 'OlFs'J'Sf 'Q TO* ^ *1^* <FT8*t TO^, Ql'SJ'Sflu I 

10. ^ ^r?t 4*sR> <?m, tom « to* ^ *tf* <?fq*t tos, Qi^lS ^ i 

11. *>) Ql'jjt'sra 'oif'S'5'8? 'Q TO* ^ *1^ TO©* CPfQTTt TOS, Qi'Sj'srfD l 

*0 4*^ Qi^fC'srsi "5I*u>iltfl« <?t*t TO?* Qi'sjvsrfD ^sjfo i 

J*, OT ifppft fB TOP* TO *t 4**ft ffift WW 4* (TO^Tt l^jp® 4*? 
TOl* <f|<p|l> ^'QC < P ^l^f <PW I 

i«. 4** ^5 to?* to *t 4*# to c^t^r to* to* 

TO# CTO^tf **K to* i 

i8. TO* TO# ^5 'oi'wp'l TO *t TO# l*lRr5 Jls«iwTO^ c<p|(.«ll R*'j(.'S 4** TOR> 

*£rt cro*r Wft l^p© to* i 

fosj R>?( <uM4R1*H> TO|* F®*# "^5 '®)1<J» C*I* '©Ml *I*H*1M > <iRTO*f <pw i 

Ws. o WdaRftS CTO*T ^£3* AB *0t TO P MC4>lMl f*^i Pf^fw M 

CD «T«^T ^^5 TO <?R CP 2 = AP • PB US \ 

W. Ql'jC's^ ^ 5 OT.ft. 6 OT.Isf. I 


*o*1r 



8. 'SUlftfc’<P 'SIWM 


*br. 


*f) fang's^ 'oiwpi ^c?r ^iPrtsf ^?r i 

*t) ifl'SH ^5 'S|wp*1 ^ ■*IT *$(3 'OlIwp'O ^c<p 

p R^t'o w (3^? ^8**r c^r Q *rter 1 

O <&& RPlv ^0Q<1 '3JPTt i f 3 OT.R O 5 CT.R ^ T voi<iP^51 
^) vs^blyilwi fb3f ^fNs I 

*0 t w ^ra # ^ i f^ «^m*iFF) 

«t) f*wrc*tt?rtOT?r ^Wtj ^ ^piR> fa# w i 



' 5 r*ora<f 


(Equation) 

Rfosi i§\M i CWT ^ 200 iSW wt 

*11l> 'Q 400 %*l <pc?i<pT 5 Ppft i 1500 iJW i ^>*lj(.<p ^TttilT 

200s + 400p = 1500 % 2s + 4p = 15 «ll4»IW ^=tt *1#, CWtt s TOUT « 
p *&tt% 12s + Ap = 15 ot41pt s« p ^ "snPr i fsw s 

« p tfRT OTtCSPT TOW, ^ c«lw » <flf% %* TO i 

Witt tt%T WMi*tt <2i% *1% ^IMIMI i 

«a ^qjtt <2tw f*m%r - 

► %0© >|Sjl4HH (ax 2 + bx + c = 0) Witt i 

► ffcf^a <PSC'© i 

► ttSTtttt TF3U5 *H$w I 

► ^5% ^Ut 

► *l%s?tt Witt ^?TC® *lttW i 

► ^ wm»h ^© « %Fa csff& Witt *ttrc<r i 

► <H*®<lfcfe<l> W» ^ b« 10 <M ^ « %Fa 8 fat*t W ^Ttttt <Rtfa 

I 

► ^ WRF fiffli «fl> Witt ’tttw I 

► <FT#C2tt ttttlw %m (ax 2 + 6x + c = 0) Witt w^s i 


<£R 5 Jl’Mi^i 1^5 >l 5 l<M , -l « ^Sfa 5 RWR 

'AlN'Sil ^ftftt, o«it<P<i (ttW^t »ih’]c > «il* of*!) ^<P<u. e tt^5?f ’t^^tttt'^f, 

*l5W<lG e t<l ^T (Root) ' 5 Itt ^t "srtt^vTtt ^Nl J i»l) < p*Hfi> Pi**t i 

tt% (21% *1% 4<P b*IC44 ^ « %F® *|%R|«t ^ ^ t>«IC<M 

^(.«i, ax 2 + bx + c = 0 ■*i5) < P3(. e tt '^tt 9 l' s ( j (.<p ^*th(.<P Rcstt*! <pw 'stt ^fsjtttt <P3l 


*o*1r 







4 m i c^R^n?rr 4rf*r«^ f%si4<4 wr m 4t \ ot ^ru c« s(4W 

44t4n?i4 wn ^ 4*4t ^ i 

4<F W 4?4?Fs f^» 4%F4?44 wM^4 ax 2 + 6x + c = 0 i 44ft4 a, b, c 4t*»4 4?*Ut 

44 ?. a ^ o i f^» ^ftwtfi^r 444414 4 #, 


ax 


bx + c = 0 


44, a 2 x 2 + a&x + ac = 0 a 4t44 ^4 W] 

% (ax) 2 + 2(ax)^ + - Q) + ac - 0 

_ / b\ 2 b 2 

44, ( ax + - I = — — ac 


44, 


6 

ax + - 


6 2 — 4ac 


w J. b ^ 

41, ax “I - — — zh- 

2 


4ac 


[%»4 447^4 4 5 fs[«4 4>44] 


b Vb 2 — 4ac 
4T, ax = -- ±--- 

—b ± \/^ 2 — 4ac 


44, x = 


2a 


( 1 ) 


^»44, x 44 4t4 ‘"iTOTT c^h 44? 414 ^55 


Xi = 


—6 + \/6 2 — 4ac 


(2) 44? x 2 = 


—b — \/fr 2 — 4ac 


( 3 ) 


2a 2a 

%4434 (1) 4? 4f44rc<4 b 2 - Aac <& I^IW 44?T 444<4 ^ 4f444<4fi>4 

'SFfWTfT 44-4 « Sfffe f4*f?4 W i 

I4*frt44454 WtW f^s ^t^TC'BT ymM Wt 'S £Tf% 

5# a, b, c ^44 '^Tv^lTt I 4>Kc s 1 

4 s ) b 2 - Aac > 0 44? SJ ?T ^fl44 4R«4, WH 'Q "SffR WI 

4) b 2 - Aac >0 fa§i 44 ^4 ^44^4 4F*»4, « ^ff4 ^C4 i 

4) b 2 — Aac = 0 3.G4 ' 3 T§l4 r 4 < 4l^4 44^ 4l^s4 'Q 44*44 4444 5W, x = —— 

2 CL 

4) fe 2 - 4ac < 0 ^sr<k 444TW ^4 4f444<4fi>4 44*54 ^4 4^ i 

^4134*4 i. x 2 — 5x + 6 = 0 4444R 4*4 i 

wf-i'S, “4f4a- ii>4-io C£f44 












































































ax 2 + bx + c = o to to i^rcwr ^ir *mi a = 1, & = -5 

<<R* c = 6 I 

_ -(-5) ± ^/(-5) 2 -4-1-6 _ 5 ± V25 - 24 _ 5 ± >/l _ 5 ± 1 

X ~ 2-1 — 2 — 2 _ 2 

_ 5+1 5-1 


%x = 


2 ’ 2 


Wffc xi = 3, x 2 = 2 

'SlK<H x 2 — 6x + 9 = 0 7 T 5 It i rt*? I 

*Hhh: ax 2 + bx + c — 0 ^TtC^f 'g«i*il <pw ■'tT'QTTT 'SJIU o = 1, b — —6 

c = 9 I «I'»4R ' 3 T 5 Tt*1t F T 

-(-6) ± ^(-6)2 -4-1-9 _ 6 ± V36 - 36 _ 6 ± 0 
X ~ 2+ “ 2 “ 2 
xi = 3, x 2 = 3 

«. x 2 - 2x - 2 = 0 <*RT ^RTI 

TOJR: ax 2 + &x + c = 0 TO TO iTCTO ’tt'QTTt ^1* a = 1, b = -2 

(£|^ C = —2 I '3|'Si£R *lffoRflfi>? *w\m 

2 ± VC-2) 2 - 4 • 1 • (-2) _ 2±x/4 + 8 _ 2 ± >/l2 

X_ 2l “ 2 “ 2 

%x= 2±2V3 = 2(1±^ 3 ) =1±v - 3 

Xi = 1 + y/3, x 2 = 1 — \/3 I 

4TO ^%r ct, *n*m to T R , *ut?r tori x 2 - 2x - 2 <r* fcvnro* toFtf to 
•Tf (TOT'S SR'S Rffa?T c lfi>? RTO 5 ! "TO TO^ i 

'Snk<H 8. 3 — 4x — x 2 = 0 '*R ' 3 T 5 rr s Tt«T <1R I 

TOTO: ax 2 + bx + c = 0 ?#<ITO<T TO TO HT^TIT a = -1, b = -4, 

c = 31 TO4R TO*TR 

-(-4) ± y/ (—4) 2 - 4 • (-1) • 3 4 ± V16 + 12 4±V^8 


4±2\/7 


2 ‘ (—1) 


%x = -(2±y/7) 

xi = -2 - V7, -2 + V7 1 


$cOlr 



*oStr 


'srajraa-. 


(2) 'S (3) *t? ■’jwra •*iKlc*ij 

X2 <*Rt ' s rt 5 T 


bx + c = 0 »i»ita*M "5^® ^«T xi 


**) b = 0 
^) o = 1 


*1) c = 0 *0 b — c — 0 

$) a = 1, b = c = 2p 




^set ^r?u ^ftottto mm m. 
y 2x 2 + 9a; + 9 = 0 *. 3 - Ax - 2x 2 = 0 

8. 2x 2 -5x-l = 0 (t. 3x 2 + 7x + l = 0 


8. 2x — 5x — 1 = 0 
<t. x 2 - 8x + 16 = 0 


b-. 2x 2 + 7x — 1 = 0 


0. 4x — 1 — x 2 = 0 
b. 2 — 3x 2 + 9x = 0 
fc. 7x — 2 — 3x 2 = 0 


5tsa1^5 


mm mPr «n*c»r tost ^ ?iftot 

’tf'QTTf ^TtTT I ^TStEfET CT "^Tt^ *tt'QTtf '0|<.«1<P ^RI jh’JH ^ St^FS 

«>i»ita<Hli>c.<p ^ i <4 *t3t?I? "^5 (Extraneous) "Sjff i ^»3t° ^R'^F© 

?iftot mm sOfam $\*§ sm -^t to ^t m*ti$ *iftot ms ot*it 

is<pls i <tfto < t?r <?t ^ ^ sHrs •^5)<p<K. c t?r i 

ffwwt ~sm i 

^tot <t. mm m V 8 x + 9 - V2x +15 = V2x - 6 

' 5 PIt*ft 5 T: \/8x + 9 — V2x + 15 = -\/2x — 6 
^T, \/2x + 15 + y/2x — 6 = \/8x + 9 

^T, 2x + 15 + 2x — 6 + 2\/2x + 15\/2x — 6 = 8x + 9 [^f <pw] 

^t, \/2x + 15%/2x — 6 = 2x 

^t, (2x + 15)(2x - 6) = 4x 2 [^ralH^TO] 

^t, 4x 2 + 18x - 90 = 4x 2 
^t, 18x = 90 
.’. x = 5 

x = 5^,^*^ = V49~V25 = 7-5 = 2 = %/4 = 2 






Sa>\2>*7 


m\m X = 5 

■^Sf: p = J X ~ <H3T J ^ = 25 qSjl^lfl^ W 

y X A~ 16 Y X + 16 V £ 12 

lf*r *lfta s T '3 5 3' I 

to. >/2x + 8 - 2v/^T5 + 2 = 0 

mm: y/2x + 8 = 2v^+5 — 2 

^t, 2x + 8 = 4(x + 5) + 4 - 8 \/xT5 |5<TOS] 

^t, 8\/zT5 = Ax + 20 + 4 - 2x - 8 [*W®?f W] 

^t, 8 Vx -I - 5 = 2x -I - 16 = 2(x ~\~ 8) 

^t, Ayfx + 5 = x + 8 

^1, 16(x + 5) = x 2 + 16x + 64 [^f W| 

^t, 16x + 80 = x 2 + 16x + 64 
^T, 16 = x 2 

x = ±Vl6 = ±4 

x = 4^T,^T^ =-^-2^ + 2 = 4-2 x3 + 2 = 0 = ^1^ 
x = -4^T,?m^ = V-8 + 8-2V-4 + 5 + 2 = 0-2xl + 2 = 0 = 

^PIWH x = 4, -4 

a. mm m: V2x + 9 - y/x^-A = yfxA^l 

^I^R: \/2x + 9 — yfx — 4 = + 1 

^t, 2x + 9 + x — 4 — 2y/2xA^9y/x^A — x + 1 p*f<PW] 

^t, 2x + 4 — 2y/2jT+9y/x^A = 0 

% y/2x + 9y/x — 4 = X + 2 

^t, (2x + 9)(x - 4) = X 2 + 4x + 4 [^f^ET] 

?T, 2x 2 + x — 36 = x 2 + 4x + 4 
^T, x 2 — 3x — 40 = 0 
^t, (x — 8)(x + 5) = 0 
.•. x = 8 WRt x = —5 


*0$br 




*o$1r 


<t. ioi 

’jftr x = 8 rc®i, mm = 5 — 2 = 3 WR*^ = 3 

'oi'sifll'^, x — 8 SR'S J i5) < P<ic e R <±i<pfi> i 

x = -5 sR'fiRRJ m, C^Rt a; = -5 W3FF ^BRr RHR *TT 

TRwlftv® '5R I 

.•. l*k fc f*i J i^l*fR x = 8 

'sp^j: 4?Rf%Tgff^^sRjR t^RR x = -5 St^Wff^TRti 

V. *RtttR W: ^(a: - l)(a? - 2) + y/(x-3)(x-4) = y/2 

mm: ^/(a: - l)(a? - 2) + y/(x-3)(x-4) = y/2 

Rf, s/x 2 — 3x + 2 — s/2 = —s/x 2 — 7x + 12 

Rf, x 2 - 3a: + 2 - 2s/2sfx 2 — 3a; + 2 + 2 = x 2 - 7a; + 12 [R< W] 

Rf, V2rc 2 — 6a; + 4 = 2a: — 4 

■*IT, 2a: 2 — 6a; + 4 = (2a? - 4) 2 = 4a: 2 - 16a: + 16 |5<W| 

^t, x 2 - 5a: + 6 = 0 
% (a? - 2)(a? - 3) = 0 
:.x = 2 x = 31 

^jf^f x = 2 rc°i, = y/2 = WR*|^ 

x = 3 = y/2 = v»R<1^ 

^RRR x = 2, 3i 

^1*1 fe. mm m. s/x 2 - 6a; +15 - s/x 2 - 6a; + 13 = s /10 - s/8 

mm: s/x 2 - Ox + 15 - s/x 2 - 6a: + 13 = \/l0 - s/8 
<4^ x 2 — 6x + 13 = y 2HrS $,(.<) 

s/y + 2 - y/y = VlO - s/8 
^t» s/V+ 2 + s/8 = y/y+ \/l0 

Rf, y + 2 + 8 + 2 y/8y~+T6 = y + 10 + 2s/10y [R*f^T] 

% ^8 V + 16 = y/TSy 
^t, 8y + 16 = lOy [R< 

Rf, 2y = 16 Rt, y = 8 







sfl, X 2 - 6x + 13 = 8 [y 4<T m ^ta] 

% x 2 - 6x + 5 = 0 % (x - l)(x - 5) = 0 
x = 1 51 

*l5Wl: x = 1 = VlO — Vs = 

x — 5 Wf, = VlO — VS — vtoh^t^ 

.•. !»ic45) ^Rl^fR x = 1,5 

io. R^miR^T: (l + x)z + (l-a;)5 = 2s 

mm: (1 + x)s + (1 - re)3 = 25 

% l + « + l-« + 3-(l + a;)s(l-®)s{(l + a;)s + (l-«)!} = 2 [^RTO] 
^t, 2 + 3-(l + x)s(l-®)s -2 s =2 
^T, 3-2i -(l + *)5 • (1 — a:)5 = 0 
^T, (1 + x)s(l — x)5 = o 

(i + *)(i - x) = o [tor 'sr to] 
x = 1 x = — 1 ^i5l<p^ fc if5c < p Pi**f i 
RTOR x = ±1 


'51^%# 4A 


^Rt^fR <ps: 

i. \fx — 4 + 2 = yfx + 12 Vila; — 6 = V4x + 5 — \fx — 1 

O. y/2x 7 ■+■ VSx — 18 = y/7x 1 8. \/x + 4 + ■y^iC + 11 = y/8x -\- 9 

(?. Vila; - 6 = v / 4^+5 + fc. v^ 3 ^ + Va: 2 - 14 = 6 

Va; 2 — 6x + 9 — Va; 2 — 6x + 6 = 1 V. Va; — 2 — Va; — 9 = 1 


„ , 2x „ x — 1 
<&. 6a /-:—|- 5a/ —z 13 


X — 1 


2x 


io. 


X ~ l +2i /^±2 =3 


3x H- 2 


x - 1 


(indicial Equation) 

<R RflTOFt TOF5 -5®RS TOs, TO i 2* = 8, 16* = 4*+ 2 , 

2* +1 — 2 X — 8 = 0 Jjp<p <?T*ITC»T x 'oi'aal's o«i<p I Jjp<p TfsjfsjR 


*o)1r 



■Soiir 


'srqjra <t. 


ioo 


ft*jfaR^> ^ailU s||«i$. <psl ^r: 

a > 0, a ^ 1 a x = a™ *lft 'Q (.<P<1®1 *lft x = I @t*ij 
S'Oil *I* S K < P TO '^F’f S|<pM <psl i 



’raWT: 2 X+7 = 4 X+2 
^t, 2 X+7 = (2 2 ) x+2 
^t, 2 X+7 = 2 2x+4 
^T, x + 7 = 2x + 4 
^t, x = 3 

.•. ftc*# *WITO x = 3 

*R1TO TO: 3 • 27 x = 9 X+4 

TOTO: 3 • 27* = 9 X+4 
^T, 3 • (3 3 )* = (3 2 )^ 

% 3 • 3 3x = 3 2(x+4) 

3 3x+1 = 3 2x+8 
3x 1 = 2x 8 
rc = 7 

.-. ftt# *ra1TO x = 7 

iO. m*m TO: S^- 1 = 3a mx ~ 2 («>0,a/3,m^0) 
S 7 ™" 1 = 3a mx ~ 2 

r^mx—1 

^t, - 


3 


= a mx ~ 2 [&TO *Ito* 3 TOT '5H TO] 






©M ftPfc 


>08 


^T, 3 ma;_2 = a” 11-2 



mi — 2 = 0 


^T, mx — 2 

^ 2 
^T, x = — 
m 

2 

ftefa x = — 

m 

i8. ^T: 2 3x ~ 5 • a®” 2 = 2*~ 3 • 2a 1 - 1 (o>0^a^ -) 

z 


2 3 * -5 • a x ~ 2 = 2 X ~ 3 ■ 2a 1- * 

n z-2 oac-3 . ol 

qX-2—1-\-x _ 2^-3+1-3x+5 

’ a 1- * 2 3x_5 ’ 

<JT, a 2x ~ 3 = 2~ 2x+3 ^t, a 2x ~ 3 = 2~ {2x ~ 3) 

a 2x ~ 3 = —^ a 2 ® -3 • 2 2 * -3 = 1 

z 


^t, (2a) 2a:_3 = 1 = (2o)° 

3 

^t, 2x — 3 = 0 ^T, 2x = 3 ^t, x = - 

z 

ft (.'•fa x = - 

2 


xt. 


a ‘'(a 1 + b x ) = 


a 2 b 2 +1 
a 2 ft 2 


(a > 0, b > 0, ab ± 1) 


a~ x (a x + b~ x ) = 1 + —- 
a z cr 

a"* ■ a x + • b~ x = 1 + 

a z ¥ 

^T, 1 + ( ab)~ x = 1 + ( ab)~ 2 
^T, ( ab)~ x = ( ab)~ 2 
^T, —x = —2 
^1, x = 2 

ftt-fa x = 2 

^ft^t 3 I+5 = 3 I+3 + - 

O 







±o(t 

o 

3 x+5 = 3 X+3 + - 
3 

o 

% 3 X • 3 5 = 3* • 3 3 + - 

3 

% 3* • 3 6 - 3 X • 3 4 = 8 TO 4R? RTO^ 3^^ TO] 

% 3 X • 3 4 (3 2 - 1) = 8 
<tf, 3*+ 4 -8 = 8 
% 3 X+4 = 1 = 3° 

% x + 4 = 0 % x = -4 
.'. RRT*fR x = —4 

m\*m W: 3 2x ~ 2 - 5 • 3 X “ 2 - 66 = 0 

RWT: 3 2x_2 - 5 • 3 X_2 - 66 = 0 
_ 3 2x 5 

% — - - • 3 X - 66 = 0 
9 9 

% 3 2x - 5 • 3 X - 594 = 0 [^m *ITO* 9Wf1 TO] 

Rt, a 2 -5a- 594 = 0 [3 X = a *TC?T] 

% a 2 - 27a + 22a - 594 = 0 
Rt, (a — 27)(a + 22) = 0 

a ± -22 CTOTT a = 3 X > 0 a + 22 ^ 0 
a - 27 = 0 
% 3 X = 27 = 3 3 
Rt, x = 3 

RRRR: x = 3 

iV. RRf*TR a 2x - (a 3 + a)a x ~ l + a 2 = 0 (a > 0, a ^ 1) 

RWT: a 2x - (a 3 + a)a x ~ l + a 2 = 0 
Rt, a 2x — a(a 2 + 1 )a x ■ a -1 + a 2 = 0 
Rt, a 2x — (a 2 + \)a x + a 2 = 0 
Rt, p 2 - (a 2 + l)p + a 2 = 0 [a x = p *TC<r] 

Rt, p 2 — a 2 p — p + a 2 = 0 
wf-i8 , ^5- S*T--io C£tft 












(p - 1 ){p - a 2 ) = 0 
^T, p = 1 'Sfsfaf p = a 2 
^t, a x = 1 = a 0 a x = a 2 
^t, x = 0 '5f3fat x = 2 

x — 0,2 




i. 3*+ 2 = 81 

^ g3:r—7 _ g3x—7 

0. 2 X ~ 4 = 4a 1 ” 6 (a > 0, a ± 2) 

8. (^/3)* +S = (^3) 2 ’ +5 

5. (^4) to+7 = ( V64) 2i+? 

o3x—4 Jlx—h 

*• ~ o^i = fl2a ~ 5 (« > o) 


1. —= a x ~ 3 (a, b > 0,5b ^ a) 

\r. 4 X + 2 = 2 2x+1 + 14 
b. 5* + 5 2 ~ x = 26 
>o. 3(9* — 4 • 3* _1 ) + 1 = 0 
ii. 4 1+ * + 4 1_ * = 10 
i*. 2 2 * - 3 • 2*+ 2 = -32 


^ wRPtS os# 

^ liRSqfc 'Q i£| <pfi> 

csrtti>?r *p*rf^ T#i®T < 21 % «tf*te ^nr 'aiiwiMl i 

$fi> %Fs WU ’tf&s CWltB^ f*% ^TfMf W 

^Tf I 

CT, &*!<? >3^n> x 'Q y (x , y) = (a, b) «ih»lMi C®flU5?T 7 f s It<t»T *rf*t 

7 i% s ? c t x ^ a y <*RT b <l'>llc«l 'olci* ^5?f *P¥ ^TSTt^T ^ I 

^tW >b. *PrtqK W: a; + - = -, y + - = 3 

2/2 s 

^IWT: x + - = | ■ ■ • (1) 

V 2 

2/ + “ = 3 " • ( 2 ) 


$cOtr 



*o*tr 






(1) C«tt*xy + l = ^y ■■■(3) 

(2) C^IW, xy + 1 = 3x • ■ • (4) 

(3) « (4) <3lW |y = 3x ^t, y = 2x • • • (5) 

Zi 

(5) y «*RT 'STH' (4) ^ 

2x 2 + 1 = 3x %2x 2 -3x + l = 0 

^r, (x - i){2x - 1) = o x = i ]- 

z 

(5) ^R x — 1, ^R y — 2 '*P*R x — — ^R y — 1 

Zi 

(x,y) = {l,2), Q,l) 

$o. ^fsjRR x 2 — 3x + 6 y, xy — 5x + 4 y 

*whh: x 2 = 3x + 6y • ■ ■ (1) 
xy = 5x + Ay • ■ • (2) 

(1) (Sl^ 5 (2) <ks, x(x — y) — —2(x — y) 

x(x - y) + 2(x - y) = 0 

Rt, (x - y)(x + 2) = 0 
•'• x = y • • • (3) 

^t, x = -2 • • • (4) 

(3) « (1) C«IW y 2 = 9 y y(y - 9) = 0 y = 0 W*RT 9 

(3) W y = 0 ^R x = 0 W y = 9, «*R a; = 9 

'olRR (4) 'G (1) C®tW 'oiRsI *1$, x = —2 <*Rv 4 = —6+6y ^T, 6y = 10 ^t, y = 

9wfo *Rt*R (x, y) = (0,0), (9,9), (-2, jj) 

StHHM *RRR x 2 + y 2 = 61, xy = -30 

>RRR: x 2 + y 2 = 61 • ■ • (1) 
xy = -30 ■ ■ ■ (2) 

(2) (& 2 ^Rt »pr TO (1) fllOT fasW ^5Rt (x - y) 2 = 121 


CO | Ql 





iolr 


^t, (x — y) = ±11 ..-(3) 

(2) (& 2 TOt TO (1) 4<T *lfe«r <1$, (x + yf = 1 


^t, x + y = ±1 
(3) « (4) C«ICV f 
x + y = 1 
x — y = 11 

x + y = -] 
x — y = 11 

*P!tql=T <PW *tl^, 


✓ 

?} 


••(4) 

( 5 ) 

•( 7 ) 


x + y = 1 
x — y = —11 


x + y = -1 
x — y — —11 


...( 6 ) 


(5) <?IW, x = 6, y = —5 (6) x = —5, y = 6 

(7) CSlW, x = 5, y = —6 (8) x = —6, y = 5 

Fit'-fii (x, y) = (6,-5), (-5,6), (5,-6), (-6,5) 

W: x 2 - 2xy + 8y 2 = 8,3xy - 2y 2 = 4 


^PlNK: x 2 - 2xy + 8y 2 = 8 • • • (1) 

3xy — 2y 2 = 4 • • • (2) 

(1) (2) <1$, 

x 2 — 2 xy + 8y 2 2 

3xy — 2y 2 1 

^t, x 2 — 2xy + 8y 2 = 6xy — 4y 2 

^t, x 2 — 8xy + 12y 2 = 0 
^t, x 2 — 6xy — 2xy + 12y 2 = 0 
(x - 6y)(x - 2y) = 0 
x = 6y • • • (3) x = 2y • • • (4) 

(3) caw x (2) 4 ^mr *n^, 

3 • 6y • y - 2y 2 = 4 ^t, 16y 2 = 4 ^t, y 2 = ^ ^t, y = 
(3) x = 6 x f = ±3 


(4) c«t^ x «<rt 'sih (2) *1$, 


*0$br 



*o*1r 


c. 


3 ■ 2y • y - 2y 2 = 4 ^T, 4y 2 = 4 ^t, y 2 = 1 ^t, y = ±1 
(4) (W& x = 2 x (±1) = ±2 

'3Tsrr*TR (x, »)- (3,|) , (-».-|) ,(2,l),(-2,-l) 

A®. TO: ^ = ^, or 2 + y 2 = 90 

x-y a; + y 2 

_ ■ _ ■ . x+y x-y 5 /lN 

-- H-- = - • • • (1) 

x-y x+y 2 

x 2 + y 2 = 90 ■■■ (2) 

(1) C*CT ’lit, 

(g + y) 2 + (a - y) 2 _ 5 
(g + y)(g — y) 2 
2(x 2 + y 2 ) 5 

’ x 2 - y 2 2 

^1, 2 0 X 9 ° 0 = ^ [(2) C«lCT x 2 + y 2 = 90 
x z — y z 2 

% x 2 -y 2 = 72 ■■■ (3) 

(2) + (3) to, 2x 2 = 162 ^T, x 2 = 81 ^T, x = ±9 
4<r? (2) - (3) to, 2y 2 = 18 ^t, y 2 = 9 ^t, y = ±3 

/. to* TOTO (x, y) = (9,3), (9, -3), (-9,3), (-9, -3) 

•^pl'sr: »*Rr *hN*i i 

<t. 8 

^hh TO: 

>. (2x + 3)(y - 1) = 14, (x - 3)(y - 2) = 1 

(x - 2)(y - 1) = 3, (x + 2)(2y - 5) = 15 

O. x 2 = 7x + 6y, y 2 = 7y + 6x 

8. x 2 = 3x + 2y, y 2 = 3y + 2x 
4 4 

d. x + - = 1, y H— = 25 
y x 






iio 


'b. 

S. 

V. 

c&. 

io. 


y + 3 = 


4 

) 

:r 


X 



xy — x 2 = 1, y 2 — xy = 2 
x 2 — xy — 14, y 2 + xy — 60 


x 2 + y 2 = 25, xy = 12 
x + y x - y _ 10 2 _ o 

-1—:— — “ 5 “) x — y — 3 

x-y x + y 3 

x 2 + xy + y 2 = 3, x 2 — xy + y 2 = 7 

2x 2 + 3xy + y 2 = 20, 5x 2 + 4y 2 = 41 




mtc'IT to frrcf^rc #ro?r ^ wum toitc wr *ira i to 

WUt! 'SIK fa# i WWW irtfr x arcs y ^5RJ 

wwiwi $R> ij^s i TOum ■*r© cro *rp*i* 

*P*tfe*[ff ^<TCM #5? TO *|Sj)4*«r TOfTC 4TCW$ rclft x arcs y arc "Sltt 

’IT'QTlT'SJTCI 

^8. CWWHI 650 l Jr Tj^ rc#rorc ^ ^ 

^TCT *lfaa va||i|VsCW«l CWR 323 rc«#Src TO, StffaTC* faqj w? 


TOMTC: wc«i ^fii, ^*fwwrc <#s ln*lj x fa# arcs ^5f*t?lfi»?r <il^n tn*5 y fa# i 
8WW, x 2 + y 2 = 650 • • • (1) 
arcs, xy = 323 • • • (2) 

.*. (x + y) 2 = x 2 + y 2 + 2xy = 650 + 646 = 1296 
(x + y) = ±Vl296 = ±36 
4^, (x — y) 2 = x 2 + y 2 — 2xy = 650 — 646 = 4 
(x - y) = ±2 

CTO^ ft# *HTCFF, CTO* x + y arc 'STTC *rcTCFF TO TO i 


.-. (x + y) = 36 • • • (3) arcs (x - y) = ±2 • • • (4) 


CTW TO, 2x = 36 ± 2 


36 ±2 


= 18 ± 1 = 19 ^T, 17 


.’. x = 


2 





■SoJir 


<t. iii 

(3) CW& *1$, y = 36 - X = 17 % 191 
• i£l<pf5 <il^ &RJ 19 Piul^i <il$s <Wj 17 i 

Shi^m <*rc^ ft# £tp*m fttpr ww io frSm ^ \ 

WW 600 '3PT, j£RT frNj 1%*# I 

TO ^#, 'aimvftt^hWM ft# = a: tsflJfir <*R* 8W = y 

SWTO, 2y = x + 10 -(1) 

a:y = 600 • • • (2) 

*|S|1**M (1) CTO* y = 10 J"* 

z 

(2) 4 y <fl* >lH <lfTO ^ 1Q + ^ = 600 

z 

1 fW _|_ 7*2 

^t,-ZL_ = 600 ^T, a; 2 + 10s = 1200 

z 

^T, x 2 + 10a: - 1200 = 0 ^T, (x + 40) (s - 30) = 0 

^5 ?K x + 40 = 0 ^T, x — 30 = 0 

^$fK, x = —40 ^t, x = 30 

1^5 li’qj ^INN^p 3,oa «Tt i .•. x = 30 

.-. ^itopwbrt &Nr = 30 l^r&mi 

^ 'iwRPiS tstsfzm tft^r m «m*r ^ 3, 

*rc»ijiflfcr to is c^rm : *fto w^*i to i w 1 

^RRR: *IC*1 <pffl, Tf*|^ x ^<P<P *4t% ^Sp^S y 

.’. = 10a: + y 

*I^K>IIW, 10rC + y = 3%10x + y = 3xy ■■■ (1) 
xy 

’tot^TO, 10a: + y + 18 = lOy + x % 9a: - 9y + 18 = 0 
^\, x — y + 2 = 0^\, y = x + 2 •••(2) 

*lfwt (1) «fl y = a; + 2 ^TO *1$, 10a: + x + 2 = 3 ■ x(x + 2) 

^T, 11a: + 2 = 3a; 2 + 6x 
^T, 3a: 2 - 5a: - 2 = 0 
^t, 3a: 2 — 6a: + x — 2 = 0 



©M ftPfc 


^t, 3x(x - 2) + l(x - 2) = 0 
^t, (x - 2) (3® + 1) = 0 

x-2 = 0 ^mr 3x + 1 = 0 

x = 2 % x = 

W3FF *HET i 

x = 2 4^? y = x + 2 = 2 + 2 = 4 
.*. *R*lJtfi> 24 


'513%# fr.fr 

i. ^#*WM CW«K,«HI 481 I ^ ^ ^ ^ W *lfa» 

«h«'9wwm ww 240 <r#3M w? 

*. ^M ; TtW^ , «ljm^^^lt^ 250i^ ! «IJt^^t e * T ^117, *W»lJt fa# i 

«. aFFfi> w# fc# io fitor 1 ctm^t «faaflwra ^ 

£#j w #8^5 c%4«m 28 ^r, sw 

£#J « 8W fa# w I 

8. $fl> to&i* ^rc# 181 ?R*&t t#»r 90, ^53- 

fa# 3*3^ I 

d. 43*ft 'aim^www c*m*m 24 ^fi^m i ***13 43*fi> ^iuiww«( « si^r sm 
«w frw « £K ww 3313^ 4 f^m ^ i #St 3 c#t ww so 
^f^rni sm frfa « £p3fa#353i 

'Jfl. qlfltolWH 2H?«m ## ft# WW 23fa^m C3fa I 'fllUlfcWWM C*M*M 600 
3*ffasra w £#j 'Q fa# 3>3 i 

s. < #%ir 3*#c33- &rc#r 3#^ ww 8 fai>m C3fa i ewfi>3 

C^3RF«T 48 '3PT, ^®t3 £#J 'S 2|*3 fa# 3>3I 

V. ^ wfiPtfc «flWfl> 3?*dfW 43 W^ttM t# 5 ^ 3T3t WR 2 33 i 

3?*ljtfa3 3tW 27 CTW 3*3R WW *4t3 fa#3 3*t3 I *R*lJtfi> fa# 3*3I 

&. 43# «ll3^>l<M3 3MIW3 < #%lt 56 fifc&T 43* 3*f 20 f#t3 i «ST * Wf 
(.•sptf)«psqRp1V ^’((.'Sp(.(£)<! 3lf3 £#I W? 







10. 300 4 <r? ^ 4 R# +< 10 

c#f i w05« ft*# ^ i 

11. Rt^ X 'S y Rf?Tt Wf<W WlWF+W Wiq*P«1 49 I 

w fps *itcsr? 


oq^Rpj^ ^o<q5 '7f^s^‘c| 05ff& 


4<f w+RPr# ^5 <f rrrr fa# wcRf&Rt ^r 1 

^ b<=1+Rfa§ RffafR RRtRlR “+*# «*t <KU+flS ^RR^+sT RfoJCT W ^ 
RCRl 1 

RRt*tfR ^RT: a x+2 • a 2y+1 = a 10 , a 2x • c+ +1 = a 9 (a ^ 1) 

RRRfa a x+2 ■ a 2y+1 = a 10 • • • (1) a 2x ■ a v+1 = a 9 • • • (2) 

(1) C^W a x+2!/+3 = a 10 RT, x + 2y + 3 = 10 % x + 2y - 7 = 0 ■ ■ ■ (3) 

(2) CRW, a 2x+y+1 = a 9 Rt, 2a; + y + 1 = 9 % 2x + y - 8 = 0 • • • (4) 

(3) 'S (4) C«fW *N% ^pfKR 

a; y 1 

-16 + 7 = -14 + 8 = 1-4 

^ x y 1 
Rt, — = -^- = — 

-9 -6 -3 

, x y 
% - = - = 1 
3 2 

Rt, x = 3, y = 2 

;. fa# RRfRlR (x, y) = (3, 2) 

^FRsW c+r. RRfRR ^?T: 3 3y_1 = 9 X+V , 4 x+3y = 16 2x+3 

RRRfa S 3 ^" 1 = 9 x+y • • • (1) 

% 3 3?/_1 = (3 2 ) x+2/ +t, 3 32/_1 = 3 2x+22/ 

Rt, 3y — 1 = 2a: + 2y 
% 2x - j/ + 1 = 0 • • • (2) 

4R? 4 x+32/ = 16 2x+3 • • • (3) 

^ ^x+3 y _ ^2^ 2:c + 3 ^ 4^+31/ _ ^4x+6 

Wtf-Xl , *tf#'- *5R-io C£tft 



































Sa>®?7 *ififc 


ii8 


^t, x + 3y = 4x + 6 ^T, 3a: — 3y + 6 = 0 
% x-y+ 2 = 0 ■■■(A) 



% x = 1, y = 3 

(x, y) = (1,3) 

S^I^H ^,cS. <M: x y = y x , x = 2y 

*whh: x v = y x • ■ ■ (1) x = 2y • • ■ (2) <4 ,? ltE 5 T x ^ 0, y ^ 0 
(2) WtW x «£RT ^ (1) 4 ^R3I ’lit, (2 y)v = y 2y ^t, 2 y • y y = y 2y 
y 2y 

% *L- = 2 y % y y = 2 y y = 2 
(2) x = 4 

(x, y) = (4,2) 

So. *!WT W: x y = y 2 , y 2y = X 4 , (TKtCT x ^ 1 


x y = y 2 ■■■ (1) y 2y = x A ■■■ (2) 

(1) ’flt, (x*') 2 ' = ( y 2 ) v ^T, X y2 = y 2y ■■■ (3) 
(3) « (2) ’lit, x y2 = x 4 
:.y 2 = A%y = ±2 


y = 2^(1) C«n^ ’fit, x 2 = 2 2 = 4 ^1, x = ±2 
y = -2 (1) CSlW ’lit, x —2 = (—2) 2 =4%x 2 = j%x = ±- 

rr Z 


(x, 2 /) = (2,2), (-2,2), 




2 ’ 2 


^r*f|5T ^RT: 8 ■ 2 xy = 4 y , 9 X • 3 xy = 


1 

27 


8 • 2 xy = 4 y ■ ■ • (1) 9 X . £xy _ jL ... ( 2 ) 

Z i 

(1) CSIW ’lit, 2 3 • 2 xy = (2 2 ) y ^t, 2 3+xy = 2 2y %3 + xy = 2y ■■■ (3) 

(2) ’lit, (S 2 )* • 3 xy = 4 3 2x+xy = 3 -3 %2x + xy = -3 ■■■ (4) 


$cOtr 



*o*tr 


'srqjra <?. 


iif 

(3) cstw (4) tom ^ *$$, 3 - 2x = 2y + 3 ^t, -x = y ■ • • (5) 

(5) C«IW y «2RT ^ (3) 4 ^to %$, 3 - x 2 = -2x 
^T, x 2 — 2x — 3 = 0 ^t, (x + l)(x — 3) = 0 
x = — 1 x = 3 
x = — 1 ^G®1 (5) *1$, y = 1 

a; = 3 ^ (5) *11$, y = -3 

tofe msrrnm (x, y) = (-1, 1), (3, -3) 

VS^. rnsimm lsy* - y 2x = 81, 3 X = y 2 

18y x - y 2x = 81 • • • (l) 3 x = y 2 ■■■ (2) 

(1) *11$, y 2x - 18 y x + 81 = 0 ^T, ( y x - 9) 2 = 0 
%y x -9 = 0% y x = 3 2 ■■■{3) 

(2) *11$, (3 X )* = ( y 2 f ^T, 3 x2 = y 2x ■■■ (4) 

(3) *11$, (y x ) 2 = (3 2 ) 2 % y 2x = 3 4 • • • (5) 

(4) « (5) <mw *11$, 3 x2 = 3 4 
x 2 = 4 ^T, x = ±2 

x = 2 (2) fflW *11$, y 2 = 9 ^T, y = ±3 

1 1 

x = -2 (3) *H$, y- 2 = 9% y 2 = - % y = ±- 

y o 

(*,y) = (2,3), (2, -3), ^—2, ^ , (-2, 

VO)^cq^| 

<p<i: 

i. 2 x + 3 y = 31 
2 X - 3 y = -23 

0. 3 X -9 y = 81 8. 

2x — y = 8 

(t. a x • a y+1 = a 7 b. 

a 2y • a 3x+5 = a 20 


3 X = 9 y 

cx+y+l _ 25 xy 

2 X ■ 3 y = 18 
2 2x • 3 y = 36 

yx . x 2 

x 2x = y 4 (yjL 1) 





ii'b 

y x = 4 
y 2 = 2 x 

82 /® - y 2x = 16 
2 x = y 2 


V. 4® = 2 y 

(27) xy = 9 3/+1 


f^5 ax 2 + bx + c = 0 <*RT 'aitosl ^sf‘^ r 1 

c^Nfe? mm mm ^n^rr^rr m\ i 

>10*1 <pRi y = ax 2 + bx + c 1 '®l^,0 ? l x '5?' CT ^<P«n ®t*u y = 0 ^.(.<1 ^fK 
x-mm c^t x m $m*\m-$ ax 2 + bx + c = 0 mm \ 

««. c^Nfrar x 2 - 5x + 4 = 0 m mm m i 

£t*T5 x 2 — 5x + 4 = 0 • • • (1) w<.«i <pR, y = x 2 — 5x + 4 • • ■ (2) 

x m *ui*fl5 ms y mm w ( 2 ) ^ m f^j<r *mm fa# 


X 

0 

1 

2 

2.5 

3 

4 

5 

y 

4 

0 

-2 

-2.25 

-2 

0 

4 


2PrS R^’icnl W (2) *T° <4^ 'oiwpm i 









1(0, 

.4) 


(5, 

4) / 

? 


\ 




/ 



\ 




/ 



\ 

,(T( 

0 ) 


V 

0 



(4J 

0/ 

r 

a 

X 

_(_ 

1 _ 

2.5. 

fc- -i 


~2) 


( 

, —2 

H' 3 ) 

!.25 

T \ 


1 


/ 



ct <?T#3i^ x mm (1,0) « (4,0) fajre 

( 1 ) «r mmmx = i, x = a\ 
wifaH 08 . (?r#C2i?r >il$J(.*u x 2 - Ax + 4 = 0 «*rt w 1 


*0)br 





*o$1r 


<t. 

•>Hhh: 2Hr5 x 2 — 4x + 4 = 0 • • • (1) ' S TC*T <pR, y = x 2 — 4x + 4 • • • (2) 

x <43 <>UI4>fi> W*ft WQ y 4ft ttH ^ (2) <Sft TOFFfi> **!ttt*F 


X 

0 

1 

1.5 

2 

2.5 

3 

4 

y 

4 

1 

0.25 

0 

0.25 

1 

4 


%*fca?T'*Tt#t'5F© Stt*® W <Ph1t'sr (2) *T? '3|wp»i I 



CpT#^ <FP*ft ^ CT X '3J* j K<P (2,0) fact's <PWC5, i ww.'g Roll's ^i^ita^c 6 !? 
^r «nw, (?n^8 (l) ^ *ft *rai*iH ^1 = 2, * = 21 

«fr. C^tfe^ X 2 - 2x - 1 = 0 4ft ^PTUR ^RT i 

^RftFT: 2 Pt 3 5#3RH x 2 - 2x - 1 = 0 • • • (1) ^ y = x 2 - 2x - 1 • • • (2) 
c«T#3rMx^"srprta^©tw?r y 4ft ^ 


X 

-1 

- 0.5 

0 

0.5 

1 

1.5 

2 

2.5 

3 

y 

2 

0.25 

-1 

-1.75 

-2 

-1.75 

-1 

0.25 

2 


>tr#tos **nf*i^ f^wt w ^ww to ( 2 ) ^ «*rt <?r#3r <pft, 





*1 Iffo 



GFttftft (ft X (-0.4,0) « (2.4,0) (ftft ^Sft\i, (1) R* 

4ft wtr x = -o.4 (siPm), x = 2.4 (^m) i 

—re 2 + 3re — 2 = 0 <*WOT^lfftaRT >IIW 

^T*(R: St^fS ji5I<p«H —rc 2 +3re —2 = 0 • • • (1) <pR, y = —x 2 +3rc —2 • • • (2) 

x <*RT <pc?i<pT 5 alerts 'st*u y <4Rf *IM 1^f?I •‘PM (2) tflRT G. 6f Hl&W)3 <p«i<p1i> ^IRI^ 
<pfo: 


X 

0 

0.5 

1 

1.5 

2 

2.5 

3 

y 

-2 

-0.75 

0 

0.25 

0 

-0.75 

-2 


Sft*® Retell w (2) R? 4ft c,«Hfwi '0|'8<P*1 ^f?f I OT C«T#30 X 

(1,0) 'Q (2,0) R**! i (1) iflRT^PlWH re = 1, re = 2 i 


r 1 

( 

1.5,0.25 

\ 

V. 

0 

1(0.5, -0. 

(i y 

75)/ 


/o) 

\(2 X 

r 

X 

>, -0.75) 


1(0 __o_V 


(3—/ 

k 

1 

M^u, L) 


\ \ 


'Slk*H OS. re 2 + 4 x = m 


*o)1r 






■SoJir 


^r*um (t. 

m = —4 3,0*1, x ^ >IH I 

*0 m = 5 ^r, str^a Mtw Mr ^r ^ ^rwr sfffa ^jHit w i 

*0 \A™ — 4 + -\/ra — io = 6 30 * 1 , x "str Mr i 

*i»iN*i: 

^») C^fQTTt 'oilc3, x 2 + 4x = m 

^*R, m = —4 ~$m, x 2 + 4x = —4 
Rl, x 2 + 4x + 4 = 0 
^T, (x + 2) 2 = 0 
^t, a: + 2 = 0, x + 2 = 0 
x —2, —2 

*0 CPf'QTJt ^rtC^, x 2 + 4x = to 
<4*R, to = 5 3,0*1, x 2 + 4x = 5 
^T, x 2 + 4x — 5 = 0 

MlW, 4 2 — 4 ■ 1 ■ (-5) = 16 + 20 = 36, ^ <£Wfi> I 

MtW *RtW 'amM 

'S "3CTI 

*t) (ROUT 'ai 103, — 4 + \/to — 10 = 6 

Rl, \/to — 4 = 6 — Vto — 10 
Rt, (Vto — 4) 2 = (6 — -\/w — 10) 2 
Rf, to — 4 = 6 2 — 2-6 - y/m — 10 + to — 10 


^t, 12 Vm - 10 = 26 + 4 
^t, 12 -v/to - 10 = 30 
% 2y/m - 10 = 5 
% (2 y[m - 10) 2 = 25 
Rt, 4 (to - 10) = 25 
+t, 4 to - 40 - 25 = 0 
% 4(x 2 + 4x) - 65 = 0 
^t, 4x 2 + 16x - 65 = 0 



©M>(f>d ftPfc 


o 


^t, 4a; 2 + 26a; — 10a; — 65 = 0 
^t, 2a;(2a; + 13) - 5(2a; + 13) = 0 
^t, ( 2x + 13) (2a; - 5) = 0 
2a; + 13 = 0 ^HT, 2a; - 5 = 0 


^t, 2x = -13 2a; = 5 

^ 13 . 5 

%x = ~—%x = - 

13 5 ^ ^ ^ 

x =-WNT x = - rc«i •>i5)' < p*r!f5 ^ i 

Z Z 


x — — 


13 5 
~ 2 ~’ 2 




x 2 -x-12 = 0 aa; 2 + 6a; + c = 0 «*RT WpT b ^ ^ 

<S*#? 

^) 0 *t) 1 *t) -1 ^) 3 

16* = 4*+i >ivT|<j><i<*lfT><i C^rf&? 

^) 2 *0 1 *0 4 ^) 3 

vs. X 2 — x — 13 = 0 ^ i£T^fi> TfT C^P#? 

^ -l + y/5l ^ _ —1 — Vbl 


1 ) 


1 +V^5l 


*0 


2 

1 + 


2 7 2 
8 . y x = 9 ,y 2 = 3 X OSft^ *PMR 

*) (-3,-3) ' 


* ( - 2 ’5> 


"0 ( 2 , § ) 


*) (-2,3) 
Rjfscv® (J- 'G 'Js »T° Stefa ^3^ fa's: 

$fl> *uf ^vm 11 ^ 30 1 

(t. ^t? 

^) 1 30 «t) 2 <1R? 15 *t) 5^6 

vb. ^fifa W? 


*0 5 «<W -6 







Hi 


R*) 1 R) 5 R) 61 R) V^l 

h. 4Rfi> r?rjt« if r?r^r f\\w$ 1rr?N r?rhr rr^ 61 rsirj RftRR'tfizR r^r ^ 

(i) x H— =6 
x 

(ii) x 2 + 1 = 6x 
(m) x 2 — 6x — 1 = 0 

fiCRT CR^ RfSiRS? 

i 'Q ii R) i 'Q m R) u 'S Hi R) i, ii 'Q to 

V. 2 px_1 = 2 2px ~ 2 4R RRtRlR CRRRfi>? 

^) f *) P *0 -f R) - 

Z Z p 

b. cRRfkRR r^krj fRt&R R^RRR'^tRtR rrtrr rr: 

R 5 ) a; 2 — Ax + 3 = 0 R) x 2 + 2x — 3 — 0 R) x 2 + 7x — 0 

R) 2a: 2 — 7x + 3 = 0 ®) 2a; 2 — 5a: + 2 = 0 T>) x 2 + 8x + 16 = 0 

a; 2 + x — 3 = 0 W) a: 2 = 8 

10. t£|Rsfi> RSRXfR RSRr %R RSRlrfllR 5 CRW 3 RR I T%^ if R?RTlf&R RtRR 5 «t*t 
R?RjtfijR 2 t'f CRW 3 CRf*t i 

R*) ^tRRR ^Rj^GRtR Rt^lIRJ RftRRR R^R RR l 

R) RRTR RRR iR RftRR<# RRtRtR RRI 

R) ^R RfRRRfi; CRRfTOsR - RRRRT RRtRtR RR i 

11. WRR^HRR^Wt%TWlR^lRRR <£|RsR®^iRR 0.12 (R|R I 'StfaftR WRRfR%It 

<£iR <i]R# r>< ww 20 Ir&r crPt i Mr ^r^Ir crr* R^fRR rk^rr R<i>i 5 wiwRnR 

<*& ^tlRfS.'R IrU^ RRRR i R#R RRRRR ^RR fcrRT, SW ^RWt 5 iR^R CRpf I [1 

(rIr = io, ooo r^Urbir] 

R 5 ) ^rtRSRR WttRtSR 5 RSttRRR R^R RR i 
R) ^ttRRRR* Wf%t ^SrfRR frtRJ 'S 2FR IrRr RR I 
R) R#R RHRRR ^RR RR# #RT « R#%Rt ## RR i 
H. f(x) = a; 2 — 6x + 15 ^R° g(x) = a; 2 — 6a: + 13 
R 5 ) f(x) = 7 RJR, x ^R RfR ## RR i 
R) V/( x ) “ = \/l0 - VS RfRR<# RRTRR RR i 

R) g(x) ^R CRRf&R 'RRR RR l 

RRf-i'fe , R%®- h>R-io G£ftR 






























































ys. « 1% v i<i<i'®l *ili>fi3 ^>R<p wtc«ik 

<?im*r fe «pr yy*m 120635 *ncsi? 

is. ^rtwcwra' « sfp«m wh 1 <?ift i «wra c*rj #r 6 

'©k«.«i C4H frNj ^jfW *tfc?r f%? 

id. *I*&f 'S ftfttS?' 4fi>t <p\»<ih *t3**fa f$4 f^’tf^o f^C4 ^? ^RRf^ft <7RT WI 

i'b. *i*&t 'Q foftcSs 4fi>t <pv©<ik f$4 «™hk ^r? ^rri^JM 4? i 

is. ^r*&f 'Q »t?p*i?r ^fRr <mc«i ?rri ^ ^tt's i <?rrt 

6 )3k ^RRI <5^ *lf^F®5T ^sc®! ^J*&k 4Ti3| t5<p 12 l3Rl 'Sfk l»it»i<.i3s 41)31 $><p 6 l3Rl — 
' 3 T5RI 'JJt tfl’ilMlfcl 'sit <IIWl)3| i 12 l>fa 1 l>t? i^RH '^T4f& ^RRI 

C4? W ^{ ’iteWciS *fc4Q ^RRf ’#tf%4'5tC4 ^ ^ I lil'SR wn§ 

wirarc*w*ift44w^^ rri* nwit^iw? [^f%<rc?rc^<^mm-«fm 
'oilVi^Ri tfRRs^r t£R# gfst feraahk ?rc®t ?rc®t <pw%«i»i'] 


*o$tr 





Wm\ (Inequality) 

4 ^*om c*tw - 

► 4ft « $ tHt<M iRT vilvsRPl^ ^JNJT i 

► Tj^ W*RfflJ Wf 'aw»M «lfcr « ^^5 *|fi|CT I 

► <||*s<lfofe<|> *ttftfw «I*I»M ^ TO WlPf ftftft *ltTO i 

► «£RT « $ wRftS TOIW C«T#C3Rt ?ItTOJ *R?ICT l 


TO ifppfi) 3TO?t Wv’l 200 ^SR i •Nl'o|R<J»'o|W Q^\ CT, «lr 3TO 

5)lc<p *Tt, *1<P(.«1 '5f^ 9 ri^S'Q $II(.<P *Tf I t£R5f& faftv ftR %‘ p ri^S f|3f X $C«1 

t *1# 0 < x < 200 I ^m\ <?# CT, (3TOt faq%© 

^#«Fa ^ ^t i C < 1H^-‘ i #^f « ^5RIH W CSf^im ftsfe ^IWsH 

wr £Wr ^?r i Wf cro, -gjsm cro ^ to^f cro 

^llnh , J,c«il *tf?rcit c t fa# wf ^ ^t sf«R 

^ ^f <P?IOS ^ I ^54^ <Ff*ft W CT, 'OlMcn* <>t*ll**t*1 ^1<1C«H ^PW^Br qra 4 trt>( 

c*i*wi 

a > b #f 'G <?H®t ^ (a - b) *RlW (a - 6) > 0 

a < b ^ 'Q C^f Tift ( a _ 6) W3FF W*fK (a - 6) < 0 


O 


'0|^ai's|51 ftft: 

^0 a < b & b> a 

«0 a > b TO MWlWl c «W ^RJ 





i*8 


a + c > b + c a — c> b — c 
«t) a>b~$m MWlMl c 4<T 

ac > be c > 0 

c c 

ac < 6c - < - *W»T c < 0 
c c 

^ i. x < 2 ^ 

x + 2 < 4 2 CTW ^C3] 

*1) x - 2 < 0 [teim 2 toW TO] 

’t) 2x < 4 [tern*?? 2 «pr to] 

*0 — 3x > -6 [teWTO* -3 ^filt *pT TO] 

CT, 

a > 6 ^ a > b WRt a = 6 
a < b a < b WWf a = b 

a < b < c v*Rf a < b 6 < c '*Tt? a < c 
3 > 1 TO CTW5 3 > 1 
2<4WPI^2<4 
2 < 3 < 4 TO <TO>5 2 < 3 <*R* 3 < 4 

^1W: 

C«RIM (21% CT ^BT test 5 ^dfcT TO 5 (TO ^ 

test ^wr 2tro i 

«0 c.<pi(.ii vitals cs# »w?r iooo tot, stT^s 

2j<Pl*l <P3 I 

o. w 'Q TOflEwra <??% 3 : 4 x + 4 > 16 

^WWW: WJTIt 'oilc^, 4x + 4 > 16 

% 4x + 4 - 4 > 16 - 4 |%»?m (TO* 4 toW TO] 

W, 4x > 12 
4x 12 w 

% — > — [temw 4 ^bw to] 








*o$1r 


WJKT'b. WT5t 




^t, x > 3 

x > 3 

4TO mm ctS, S = {x e R : * > 3} 
mm <?$$ to ^5xs ottot i 

-1-1-1-1-O I- } 

-10 12 3 4 

totHjM 8. W «IR* CTfr WlBNm AW: « - 9 > 3x + 1 


(TfQTIt x — 9 > 3a; + 1 


% 

% 

% 

% 


x — 9 -\- 9 > 3x +1-1-9 
x > 3x + 10 
x — 3x > 3x + 10 — 3x 


—2x > 10 

— < — iteptro* -2 ^ m\$ wwm fw c^<| 

z z 
x < — 5 


.•. 1^f?I ' 3 T 5 Tt i fH x < — 5 

mm C*lSfl> to TOW C^im ^PfT i 

^-1—-1-1-1-1-1-b 

-6 -5 -4 -3 -2-10 1 


Rc*l*) Jlftorofir J i»il s 4t«T OT 5 ! 5 ? '3 < p1w J l?l < P^ c t ^|<ll Sl^M *tt?I, 'o|ji»|'s|<i 

mm 4^ m sm m i wn? mm otS (^iws) mm 

I 

(t. mm m. a(x + b) <c, [a ^ 0] 


mm: a *hhff a ^ x + Q < - a to] 

a a 

. 7 c . c 

^t, a; + fc < - ^t, x<- b 

a a 

a mtm ~SJ& Sl^Him *1$, — - - > - 

a a 

^T, x + b>-^t, x> - b 

a a 

.\ 1^f?T (i) x < - — 6 a > 0 (zz) x > - — b '*$( a < 0~S$\ 

a a 





Rc*l*i «qv<u: a *lf*T c *lf*T *)*iN'<P ^?T, ®w x <*RT t<iw»k,*il »)l(.*i^ 'st*u 'qji* 4 v©|fi> ^F$T 

rw i R**'} a *jR '“J^I <3^° c W3FF ^?T, 'ow c^k*il ^RNH «II<pw »Tf i 




^TWsTtFtT ^ ^ 
>. y- 3<5 

8. ^ < ^z + 3 

<*. 5(3 — 2t) < 3(4 — 3t) 


Celt'S; 


<t. 

V. 


3(x - 2) < 6 


8 > 2 — 2x 

XXX 


3 + 4 + 5 > 


47 

60 


o. 

fc. 


3a; — 2 > 2x — 1 
x 

,<- +4 


'SIJWl* wp 

^i5l < p?i(.'‘i^ j ii^.k*u c^rat j i a < j ui j i*iNI # i i wum 

*PltqH < p<k. v » i 

fc. <?FtFtt «#sfl?T ^twt i^r « *3 *ft3I *IW»|| To 5a; <3^ 6a; W 

<I%t C'lciJC^ 4a; *5^ 84 *!W I (.<p|(.*il *ft2T c<p\S 40 >*RT Rct> I ^t?:*Tf R*)W sf^l 
ws sm «flw *ho©»ii x 4<f "sn ^rw©m ^twr £i^w^?n 

«pk'o>il C^lciic^ CTlT? 5a; + 6a; *5^ sR»il C^ciit?. c^lfc 4a; + 84 *i«f<i i 

fifiSfaffs, 5x + 6x < 4x + 84 

^t, 5x + 6x — 4x < 84 ^T, 7x < 84 

__ 84 __ 

^t, x < — ^t, x < 12 
7 

4a; > 40 [2tt^ W 40] ^t, x > 10 ^T, 10 < x 
.\ 10 < x < 12 

'SlK*M S. 4<P'st»i ^l<fl 5 l>l4l iw x fi> C'iRi 6 ! 8 5 |<pI im (x + 4) fi> *m Rwc#. i 
^«TJ 97 ^«T, C^lf%«T R></«.^? 

*whh: x fi> C'lfoc'm *tTsj 5x S|<p| <iT^ x + 4fi> 8(x + 4) 5|<p| i 

2f?Tsj^5, 5x + 8(x + 4) < 97 
^t, 5x -|- 8x -\- 32 ^ 97 
^t, 13x < 65 


*o)1r 



■SoJir 


'srajRT'b. 




^ 65 

%X<- 

% X < 5 

• ^IdifU 5 fl> R»c*ics?. i 


'JFt'Sf: 140 <R# W W1K C5&5 x <R# ^IC*I»T 14HWM 11w®tW 1000 

<?# ftOTT I fwst 50 re *IRt (Rtfr^ RFPt CW5 %®R I 

WITtfifcF wm 'SftWT &$\*\ W X 4R mm ^R fa# W i 




y<t M*s wur’iM 'smsm* -sitwr &m w »£ro x 4<r rh fjtfs w i 
i. <4^ ^l°i<p ’qnJlii x 1%.1^T. 3 *1*51 r1S«i i£|R 5 (x + 2) 1%.fsf. WC’t ^ <i'5l 

c^bh <*rc**w 29 fofr. «*Rr**ri 

3,. <R|fi& 4 (Rt^ 4x C#5t (x - 3) (Rsf®? «Ttft ^ 'EM 'G ^I»T fttPf 

40 <r#?t c#t rkr Rt 1 


o. cw rkrr 70 <r# w x <?p% ^ Rhmh 1Rc*v©im> 500 fcw* 

4R*!tRt CTfl» f^R 1 1w©f 20 X *TRt (Rt^ Rtfa CW %*R 1 

8 . *nf$ 4 rr x faft >*re? 5 ^i%t?r rr (x +120) f%.R 1 Rtf^?r 
100 faft. tfRr «Pr rim 

<2-. ^ WH 40 R< CR.ft. 1 a; CR.ft. 5 CR.fr SR*f 

'o|lil'»l<pls R5ftW <R>cfr (R3TTf ^ft I 

*#m wr ■sn^R wra «*w-^€tafe?i i fr®t rfsr <&$ 6 rwr ^ i feneM* 

90 w fr^R wr tor r wr sRn*t w i 

<\. c®fr 14 w w *tftor 117 w rwj cr ri^r *tftet Ircr i 

^#!HW['TOni 2Rn*T Wi 

b-. 4 R*ifr cstfc cskrr sifr www 300 frstR i c?Rfi> 15 frfr. Rt'QRR 

2lC?ItW%l RRR WIR^R £R*HRRl 

5 &. m\ c«n^ ftwtt<$sr ^ 2900 fcfa. 1 Rwiw^i 

900 1 bw c«iw IVit^ t«f £ri%f®r 1^ 100 f%.R c^t 

^ 2Rt2RR ^ I TJW &551 nRR 2f*% W 

(£i^ ^rwsrn ^rwi st^M w 1 






©M ftPfc 


10. ^3T *TC?T, Cft?P TJm ftft \3vW9ilW<| £Hi||et^i| T^RT <£&$ 

ftwr sm*\ w i 

11. c^twr *ntw rtf 5 t5, ftfttfor Urtf ^ is 4<r ftt*w <&$ i 

T^j^r^ivsm stftWftin 


g? W4RPl$ WI URS^5 ^>|J|^I 


y = ms + c (ft?T W ^Tftm ax + by + c = 0) ftl*T 

<?r#ar ftftft ^^5 (i#i® r ^r « w-¥i^ asto) i ftftft cft«ift 

OT, 4 slffsjft <fts|f53j^ <<|ftfl> ■>i*«iuHt i ^hlwplfsi's XY '>i»iwi ax + by + c = 0 

S«J/^ ft* <!(.'* t£f vjjigf \g <^>t|c«1 i£ft '51ft '*jft -^f | ^Sftjfft??, (ftftSfts 

•ft ^ftT c<plc»il R** 3 *i ’ftftw j i51<p^H1i>c < p fft*f <pw ft ftsfte 4 'Q ftft 

ax + by + c ft 5 ? ^ftl Wlftf ft5 ft ^ I ?Ift5®ft^ c<PlWl fft$ P >ift 'JJW 'Q ftft 
ax + by + c ftf*ft x 'S y Cft ftft l<^C^ SiFsHT^ft <ps<.«i ftf*tfift CT ft 5 ? ^?T, 'slc<P P fft^s 
ftfrfor "Sfft ^It ^ 4ft ^ ftft^ ftqftft© f(P) ftft Ifttff ftft ^ I P fft^ (?T#ft© 
/(p) = 0, P 1ft5 Cft#£3ft ^T f(P) > 0 ft^lft f{P) < 0 l 


ft*®R Cft#E3ft (ftsf ftft ij^R> f^5$ ^?T; 4ftfi> SfaSJft 

IftJ P <^RT ftft f(P) > 0; ft^»(.«i<i Sfasjft tftj P «^RT ftft f(P) < 0 I ftTt ftfft, 

$*t?T Siffsjft 1ft$ P ift ftft f(P) = 0 I 

br. x + y- 3 = 0 R«Hl fttf i 


Cft?F ftSft ftft y = 3 - x 


X 

0 

3 

1 

y 

3 

0 

2 


(x,y) ji*|v»(.®i '5ft <pMvst C^liS ftfwofls 4 <p<p *1^ J i5)<p<i'*in>^ 


*o*1r 









cer*iRsr c^r wt vo»in>M» RRt> «Rt*t w i RRt: 

i. <r*ir (<f) Rf^s * 1 ^* 1 ? 

*. <rrr o *0 R%s 9 tn? t m R*^^. <*r? 

©. <r*#^*> R-^^ 

^rkr (<R R%s w?*tw i?rw ^*krr 's 0*0 Rf^® ®r*kr> <rnrrr Rtw wt 
^®rf ^rm i 

(<F) Rf^® «1^5# R^ (3,3), (4,1), (6,-1) Rt i ^\tW^p\\US x + y-3 4RRH 
RRRRR 3, 2, 2 ^ >I<R>R$ *HtW I 

0*t) Rf^» *tft*t R^ (0,0), (1,1), (-1, -1) Rt i X + y - 3 4R 

^r rrrrr -3, -l, -5 rtfr rwR^ i 

Rg*R ax + by + c — 0 CR^ftRRR <3^ Rt£*f ^<pfi5 Rrj Rcii (RRfttR ax + by + c ^R 

■sir RcR ^rr crriRr ^ rh (sriw « ^rtw) R<R rrt rr i 


vspfsf^' 

c&. x + y — 3 > 0 ^RRT x + y — 3 < 0 WRR'sR C«T*iRi£) WRR RR i 


RRlRtR: ^fiRl^ ^TWstWR CRRRr WRR <p<ic^ W R^tRSS? x + y - 3 = 0 

r^RrrRr crrRr WRR R# i 

x+y- 3=0 RfRRR CRW RTt; 


X 

0 

3 

1 

1/ 

3 

0 

2 


RRf-2>% RfRfi- 5»R-io G£(ft 



































































ioo 



x + y - 3 > 0 <?T#ST % Wl?I yiR** (0,0) *H^ 

-3>0tw^i ^\U^, ^fwsm ^lillfwi X + y - 3 = 0 CT W ^R^ 



x + y - 3 < o <?r#ai ws % wrera ^iR*^ (o, o) *it«?it 

*rm -3 < o *rt »ei*i»MM> ^w^csr^rsiH wi ^tcsft, 4 w«im *iiiiM 
c?r*nft<r c*r *trc*f vmR^ <?r *nc*t i 



io. 2x — 3y + 6 > 0 WN? ^WM=T Pld&r ^Rt ^8 « f^s <R i 
^mtR: ^Rlt 8MCST 2x - 3y + 6 = 0 <?T#3r ^5T*R ^ i 


C«tC^ <^Tft TTt?T: 


$cOtr 











2x-3y + 6 = 0^t, y= — + 2 

O 

(£1 <pc*j<p!^ 


X 

0 

-3 

3 

y 

2 

0 

4 


(0,2), (-3,0), (3,4) R^Jc^l 

^IT’R <PW ' 5 T§t^ e tf^ ^Nf53I 'oiwp'i <pf^ i 





y 1 

(V) 







\\\ 

\\\ 



(0, 

2) 

_t 


\\\ 

\\\ 

\\\ 



Ji 

<<$ 


\\\’ 

\\\ 

\\\ 

(-3^M 2x - 3y + 6 > 0 


\\\^\\^\\\Kw 

\\\^\\\\\\l\\\ 


X 


(0,0) C© 2x - 3y + 6 <#t?T ^ 6, "*It *HtW I C®T#Sf (Zrttffcs <?l 
sjfiR^ sww, C 3 ^ *ttC*fa 2x - 3y + 6 > 0 

'o|vs(£)^ J 2x — 3y + 6 > 0 'oi J i»i'©l<i ^I^NH CTl> 2x — 3y + 6 = 0 •*i5W<kHs (,®Hfi>iflPv|^ 
^R5«T R*»JS (?r#C2I? CT *tt£*t ' 0 |<ipv |^0 *fft*t?T ' 7 R 5 «T R*»JS ^fHt^ 

*#© I 

<4^ ^TSTf^ft 5 ? C^TOj^T C«1^Bi£| foRf'O '5K*|J C«1 ^Bi£| C^flt^Q 

'0|*®'^S I 

ShI^M to. XY *1»|V8M -2x < 5 (^T#3I ^T«^T ^ I 


—2x < 5 ^W$lte <&*tt m i 

^ .* 5 

2x + 5 > 0 ^T, 2x > — 5 ^T, x > —- 


^IHI^»lRi'o XY ^iwi x = - - c®r#sf i ^ 

~3&fc (-|°) %?T Y WRT Ws#t TO <?T#af C<T*llfi> 

voiwp^i ^t ^C®Tt I 







>0* 


Y 




wV/Ay/z 

V-2 x'<$ 7 ?, 





- 

■Mfa 



X 


Y' 


4$ C^«I1^ v5H *ltC*t \«ite ^1#*!® 4R? ^iRijcvo x = 0 Rt > 


5 

2 


•'pok C?Nf5SI C^«im v5R *ttC*t?T ^R 55 ! R^ ^hl«PR SPrS 'OM»i'oh (<?T#3r C?Nt?T 

tefl^tf tew ^w) i *rawr c®r#3i ^tt<R tew fBte (m ?m <?r#3r 

<R*t|lfi> 'or®'5® ^R) i 


H. y < 2x w®l?f <?r#3r i 


y < 2x ®PR®lte y — 2x < 0 'ail^lW C*T*IT *im i 
^’*R y — 2x = 0 ®P*fK y = 2x RsifawR ^Nf53T 'o|’wp*i <pR I CSlC® 


X 

0 

2 

-2 

y 

0 

4 

-4 


^Ihl'wplR'® W < pl’1t'sr<i te?T ln^)(.<p W (0,0), (2,4), (-2, -4) R^JotIc^ 
<pw v oi’*P r i <P5il ^c®il i 



(i, o) te^ <?rfm c<r*tm wh?r ®rtcs 1 tec® y - 2x = 0- 2x1 = -2 < 
0 


-fe 

o 

*Y 


<?r#ai GNiffc « ®r®k?r w*t [®>r<N. ct^tcpt (1,0) te^^te] «ite 








*o$1r 


WJKT'b. WT5t 




£tW 'om»i'©Is i 




y 5x + 5 > 25 «wMlbi m\m 

^0 S = {x € R : x > 4} *\) S = {x £ R: x < 4} 

’t) S = {x e R : x < 4} 5 = {* G : * > 4} 

x + y = —2 x wh »il(.«is 'st*u y = 0 ^.w? 

*) 2 *t) 0 1) 4 -2 

©. 2xy + 2/ = 3 *|SH44Hfl»4 

*) (1,-1), (2,-1) «) (1,1), (-1,-3) 

*0 (1,1), (-2,1) ^) (-1,1), (2,-1) 

tol® <?K?F S'Q <t TO £tet?t ^ Tit'S: 

x< j + 3 
4 

8. 'ilWlfi*! ^piWR C*lft 

^) 5={x6i?:x>4} *f) 5 = {x G i? : x < 4} 

*0 S = {x € R : a: < 4} ^f) S = {x € R : x > 4} 

<t. «wMlbi *piwr (FTC^t *R«&t CM <7FF#? 

7 4 -1-1-1-1-1-1-O-1-1-► 

-2 -1 0 1 2 3 4 5 6 


' < -1-1-1-1-1-1-•—I-1- } 

-2 -1 0 1 23456 

«t) . 

' i - 1 - 1 - 1 - 1 - 1 - 1 -•- 1 - 1 - ¥ 

-2 -1 0 1 2 3 4 5 6 


; < —i—i—i—i—i—i—o - -1—i— y 

-2 -1 0123456 

'Jj. 3x + 6 > 9 Twnstffcr 

(i) ^5?I 3 ^fat TSffl <mc«i x + 2 > 3 ’tt'STIt *Itit 

(ii) ' 5 T s TT s 4t»T OTT> = {x G R : x > 1} 





i«8 


(iii) 


< -o-1-1-1-1-•- > 

-5 -4 -3 -2 -1 0 

fa&iT C^t5# 

?) i'Sii *0 i 'Q in *t) ii 'Q iii ^t) i, ii 'Q in 


*1. fosl, 1^5t 'Q 'flfsfa x, 2x 'Q 3x <1?$ <4^ 'oltis fts*l 'stC'lS 

^|sff 60 

(i) WUllbl ’tlftfw sm x + 2x + 3x < 60 

(ii) fast* WT < 10 W 

(iii) ft's!* ^?Pf > 20 <1^ 

*) i, ii *0 i, iii *t) ii, iii ^t) i, ii 'S iii 


V. a, 6 « c 1^# i a >6^c^0^I 

(i) ac > be ^T*! 5 ? c > 0 

(ii) ac < be ' 5 T*I*T c < 0 

(iii) - > - ' 5 T®t s T c > 0 
c c 

C^# Trf^S? 

^) i, ii ^) i, iii *t) ii, iii ^1) i, ii 'Q iii 


&. ffiERT SttfaFF ^>|V|\o|« CTCB?T (M^/m 

^0 x — y > —10 ^) 2x — y < 6 

•0 3x - y > 0 ^) 3rc - 2y < 12 

«) y < -2 t) x> 4 

^) 2 / > x + 2 ^t) y < a: + 2 

^0 y > 2x <*&) a: + 3?/ < 0 


io. WH®r folH W ^ 2900 ft ft. i ^TtWt 

R»llM« 500 i w® ' 4 HA*MM t^T C«K?F 

l^wlt^ *W srt%^5j 60 «C*t ^ i 

^) wulfbl 4141*3)41 W t *>|&H4I OTHt'e i 


sf) *1I**MI*1 RwM<l*H4 C«t^ ftwtl'JjT ^r?T *tf% R^H*t &«b4H*M £ 

4till*3lil W 05 ^5 «| Wl CS|W Wfe ^ «<W <3T*tt?T (?f%3 I * 



'srajRT'b. «l»|J|V4l 


«t) <pktf w iWr Rwm<w« ppm *ftsr 

^wiK.4 x wutto ^srwsm ^twr sm ^ (pMftor 

ii. 7R-*m w 3 t*t <piff 5 »pr fern ^5r 5 ^kw 

^ i w ^*ijt <pk?f ?r*ih 3 «ft tarn 9 i 

^) ^fMw?r wurtFn^ ^iwiii <?f%31 

^) 5 «pt, w f^pt t£R? 15 

'sin wimi 

?t) ^) ^ en*® vsi^vsi ^ptwh CTcfar <pr#ar ^ 1 

c<ra# ^»pr, <4 Mt> 'Q iflra# , #st^ ^fu 100 Ufat 1 , *iF©ra "^u <p«u»i3 3jc«i)«i 

cNft c#t 1 <p«u*is ^fij shlws <PR3> c#t ^ shlws "spu 
"^PM (Pfc^ <^f*t 1 *lf? ^R5«T ^fl3^ ■'Iff $1^(11 ^ '®kc«i 2j(.^>J<pfi>?! TjSTJ W? 

i®. 1^5# 720 ^PT *MU>UI C^ w^5^5 «? 

i8. 4^fi> wR 4£ Rl'gMKl C^t 4^fi> C^tm fe fa'gW* ^ >|V|R<lli 

f^'JC'St 1^5$ ^ft I Ql'gt'StO <5^ C^M W '^5 ~5j?5 *ftE?T? SpPT 

Qi'jC'sr^ C^W W c^J§ 

m. 4^fi> «iHM4H w «<rt ^ff^m c«nhk«h 7 ft dsfmr ^rnpit 1 tort <#%rt 

16ftftl?T 1 ^®t? frNj 'Q £t**f W "5^® *ttE3? 

i'Js. til'SR c<p|wl Qi'j'st 'mlc^ 1% (.<plc*il CSlW 'oifap's ®w>'©l$. 1 (Pf.f^. <fl<l C^f*t »P?I 

CW1100 (PT.f^.? 

*<\. ^rst 1 c^vbiwM m ^ jrh i 

wi>i<ii>iiii tr^st <srcw -^Pit wfa cpfwnpft 1 'wf 

^fSRT Rli3t^l T 5r^'^t^|^s7TO(.^v»|(.e 1 | 1 »ihnhl?i (?I^5 f% vski^ »THW? 





*lt?lt (Infinite Series) 

r^t-r*r osif®!?' 'Q ' 3 r^tsr *n?t ^ppt^f R*r 'siIcRmI ^c?rc^ i 

'S 'oi-^R *srn ' s rc s U 2j'®j*»p R’PR^ i '01^0*1*1 ^R^l* CTR "'pw 

^R *m m i ^ ^R *m to «iiwimi <Rit ^ i 
^rjr c*tiR f*t^tto - 

► 'ai^CVH ^jrjt i 

► ^i%r *h*cti 

► tptras *rrt «rfr -*r® ririt rrjs© *ma i 

► ^i%r *imm rr^ tor ^?rc® R<rc<r i 

► R*tto r**&r?f ^pii^?r *irara wf «<ra* w 

*traiRi 


^s?r 

Rcd OT*llc»ll •*i*H<pfik'» 2j(. x ») < P •^1'olR‘P R?*lJt n <flRI RU®t n ‘3R' R*f n 2 i wfK 

^I«|R<P R?*IH (?$ N = {1,2,3,4,...} (RFF <£&$ to^R RWT ^aR R< R<RlR CR$ 

{1,4,9,16,...} RR i ^l®tl(.*il R^tR^RjR c^iiSRJ 'oi^ 5 »( i RR*T <pvs<p^c°il <llPl 
«iw6t tom tosi ^vinw ^vhvjjiw ^i^iwi cr RtPt *jfr « *ft?R RtPR 
RltR < p1'»Ic<i ji*h1^s 'sthl RR, ^*R <^^>lc<i j il'»tl(.*il RlPRto 's>i^(g»»i (Sequence) 
RRT^Ri 

1 2 3 4 ... n 

1 4 9 16 • • • n 2 

fc*fe3RT ^PPt^to R^RR RR «<W /(n) = n 2 C®Rf RR l RtRR«t *R 

n 2 i WC4IWI *RR?RJT ^R i q.p&ifB RRRR «HRR RlRfiRJ CRRR *Nf% RCRl 

{n 2 },n = 1,2,3,4,... Rt, {n 2 }+“[ Rt <RRR^, {n 2 } i (RRFTt SNR Rtto 

2RR *R, I^IR RlPtw %®R *R, ^€R RlPtw ^4 r *R, ^aJtPf RRT RR i $<ttR Rto 
1,4,9,16,... SNR *R = 1, f^iR *l*f - 4, ^5#n to 

Wf ^Rt: 









1111 1 

^ 2’ ¥’¥’ 2"’"' 

•*t) 3,1,-1,-3,..., (5-2n),... 
.> 2 3 4 n 

lj 3’ 5’ 7’'"’ 2n- 1’"' 
1111 1 
^ 2’5’l0’17 , , n 2 + l’"’ 


^tW: 

fa5?r ^ fa# 

1 _2 3 _4 , * 1 3 5 7 

W 2’ 3’ 4’ 5’"' ^ 2’ 4’ 6’ 8’ " ’ 

(®) j.i'l’l’"' (8) 


(» i + (-i) n (*) i-(-i) r 

’ 2 In 


( 8 ) 


n 


7T 


(*) 


n 


n 


w i+ H 

, . /mr\ 

(fc) cos 


«0 c^mt ^ c<fh mKftK <nr to «i^# m 


*rmr 

C^H?Tf '3|^c*<s ‘ 5 T3'‘ ? f3' CTf 5 ! fb$? <P?IC S 1 t£)<pfb *fl?T (series) “'Tf'SUt ^t?I i 

cw, 1 + 4 + 9 +16 + ... m\ i mmK - + - + - + — + ... wiw+115 Km \ 

2 4 8 16 

^ m^K K\K^K *tW?T Wl*\m m\K I (£| KKK K\Ktm Km KK ^ c im Km I 

wc+lwf "sk;^ Pi'O'fi +c?i ^ i g*i*m 

k\k\k cm& *t?m *mK w^k m tam®r wi ^ i 

(<m k\k\k mm <k?i Kmtm totals ^iw mK mm m \ m) 

*fr^t (Finite series) *1) 'om*© *Ifat (infinite series) i ' 3 T% 5 I Km J i 1 Hc<P 

^m-*T*ro (2f% wfMMf ^?rt i ^#s[ Km 

KZK i 

*1M (infinite Series) 

<ll' A i> < l 4+115 Ui, «2, «3, . . . , U n , . . . ^C=1 U\ + U2 + «3 + . . . + U n + . . . C+ 

m*5K ^Ts^lrfa 4‘+fl> *M ^®Tf ^11 4^ n^K KK U n \ 


K\K\K ©rRf*ft> rnKfc (Partial Sum of Infinite Series) 

Wf-ib-, stf+a- W-io Giffi 





























































ivSV 

Ui + ti 2 + ti 3 + . . . + ti n + . . . *lRR 

W *R^ Si = Ui 

$$ S 2 = til + ti 2 

OR S 3 = til + ti 2 + W 3 

.\ n '©R 0 |Rf*R> RRt’fr S n = til + ti 2 + ti 3 + • • • + U n 
oRfe, M > lc*il '©i^R RlRtR n ^©R ^.cw?, RlRlfitR 2f®f5f n ^wRS 1 

i. 2Pt3 otrRrs *Rfl> ft*lR RRT i 

R*) 1 + 2+ 3 + 4 + ... R) 1-1 + 1-1 + ... 


RRfaR: 


rO rr# 4R#*mnqfoiflhrw*Ra = 1 ^rtrt<r d = i\ 

i + (n — 1 
n(n + 1) 


W55 RtRtR S n = £ {2a + (n - l)d} = J {2 • 1 + (n - 1) • 1} 

z z 




«5 n = -{2 + n-l} = 

Z z 

fc*fcSRT ^C3I n 4R fR%R RR Rta *lft, 

Sl o = ^=55 


-5x000 = 1000 * 1001 = 500500 


<0 


100000 x 100001 

Si ooooo =---= 5000050000 

liFStCR, n 4R RR W R^5 RRf RR, S n 4R "SIR W R^5 RR I 

^jrrr sm vfltn mftfa cr^ri rr1% r$ i 
i -1 +1 -1 +... Rflta 

iR RR^ Si = 1 or ^t 5 !^ RRfa s 3 = 1 -1 +1 = 1 

$R RlKpfa RRft S 2 = 1 - 1 = 0 8<^It^^Rt% s 4 = 1 —1 + 1 — 1 = o 


^*ft?R $R|R<R CRC^ CRRTRtR CR, n %®ft^ R?RjT ^Tn^t RR^ S n = 1 

4R? n Cffl^ R?RjfRCR n ^©ROtf?f*R> RR^ S n = 0 i 

^©tRCR CRRf RftE^ CR, SfRS RtRlfi>R CTO, 4RR C^tCTT RSRjt ♦ft'QTIt RtR Rt RtI?F 

RtRrfijR rr^j rrt rr i 


Of^tR ’JcHI'Q* RtRlR RRfi> (Sum of Infinite Geometric Series) 


a + ar + ar 2 + ar 3 + ... tC'TRR qfolflhr Sf«lR RfRtRR r i 


$cOlr 



*o*tr 


'srajnr «i. ^i%r 




^5R*, RRfo n *R = ar n ~\ CRRiR n € TV i 
rrr r^i^i mtfte n 

S n = a + ar + ar 2 + ar 3 + ... + ar n_1 

S'n = a• T — Z ^~ R*R r > 1 RR S n = a • R*R r < 1 

r — 1 1 — r 

G'l'SJa 




|r| < 1 $,C«1, WfR, — 1 < r < 1 $,C®1, n RR RR (n — >• oo RC«l) |r n | RR 

R*T RR RR n RR RR R^5 <psc«i |r n | RR RR 0 RR <PkMfe. RR I 

|r n | 4 R Stl^^tR RR (Limiting Value) 0 RR i 


*pc*i S n 4R SlR’olR RH S n — 


a(l — r n ) 
1 — r 


a ar n a 
1 — r 1 — r 1 — r 


4v*m, r%i mtffot rr^ Soo = - 

1 — r 


R) |r| > 1 ^c«i, r > 1 ^RRt r < — 1 n 4R "SIR |r n | 4R RR 

RTR <4R? n CR REsrt> Rv5 <PW |r n | 4R RR R£R^> R^5 <P<|| RlRI -^osl® 4'SR (.<p|*1 

R?*ijt s ft\m\ rir rt, Rtw s n 4ft sii’fR rr *irt rr i 


iRTOf RRtfi>R CRM R$ I 


R) r = -1RCR, S n 4R 2ff€R RR RT'QRt RtR R i CRRRt, n C^SRRrRR (-l) n = 1 
<5R n Rcetlvs R?Rt ^.c«i (—l) n = —11 ^c<j, a—a+a—a+a—a +... i 

R5R?, ^R RRlfi>R <RM R$ i 

R) r = 1 S n 4R Stl^RR Rt'QRt RtR Rt i (RRR^*R RtRlfi>RCR a+a+a+a+... 

(n RRR) i R<K S n = naft\ n 4ft ftft Rtf^CR RtstfS R5 RRt RR i 

RsR?, R%T RRlfi>R CRR RR^ R$ i 


\r\ < 1 Wffc, -1 < r < 1 RDR, a + ar + ar 2 + ... R%T RR^R 

S = —— I r 4ft ^5RJ RRR RRR RR R%I RRt^ RRCR R i 

1 —r 


W: R%r RRR >|J|R3tR (R^ RCR) 5oo 2tRt*f RR ^R RR RW RRt^R 

R%IRR RR ^ i a + ar + ar 2 + ar 3 + ... RRfof R%T5R 

-S'oo = 7 ——»R*R |r| < 11 
1 — r 






cw 'si^lw ^ e t 1 ^' *» £Wsr *l*r a T itMl?r c t 
C^fQTlT 'oilc^. i 'oi^l»('®<p ^aifiS ^llc<p 'af^t'Q <p<i: 


(i) a = 4, r = 
( 8 ) a = 5, r = 


($) a = 2 ,r = -; 

« 

(<?) a = l,r = —; 


w ’ 10 2 x/ ’ 7 

*1) CsM 2io®jc<p <*R5fi> ^5(%I ^.u-il's* *ffaf 1®N i 


(«) a = -,r = 3 
('b) a = 81, r = —; 


^*11^ ’ 


(#t «IIOT) MtWi 


_ 1 1 1 1 
^ 3 + 3 5 + 3 5 + 3 i + - " 

*t) 1 + 0.1 + 0.01 + 0.001 + ... 

n> 1 + 7 i + l + ^ + \ + ' 

1 13 1 

4*ffFT, swr *l*f, a = - ^»tl^ r = — x- = -<l 

3 3 13 

.-. «n?iiflhr 5oo = —— = -^-y = - x - = - 

1 — r 1 -1 3 2 2 

*0 «*wpt, mtffci shut *iFf o = i ^itqfcrt r = 2jl = < i 

• qftiffcr ^i%jw 5oo = —— = —3_ = 12 = il 

1 — r 1 - 4 9 9 


»D 4*ltFT, qfolflhr ^ *Hi a = 1 r = — = — < 1 

1 v 2 

.-. qfcllflhr 5oo = —^— = —l^i- = fi- = 3.414 fapm) 

1 -r 1-^5 a/2 — 1 

C*fft8<3fap ^ip®* 

o. C*fft8<2fap W ^ntwf <J*tm W: 

0.5 *t) 0.i2 «t) 1.23i 


*o$1r 








?Rt 

*) 0.5 = 0.555... = 0.5 + 0.05 + 0.005 + ... 

mtffa iR a = 0.5 r = — = 0.1 

0.5 

• a 0.5 0.5 5 

■'■ ' = 1 - r = 1 - (0.1) = 09 = 9 

*0 0.i2 = 0.12121212... = 0.12 + 0.0012 + 0.000012 + ... 

T5|%r mtffa ssr a = 0.12 Rt*mn r = q q 0 ^ 2 = 0.01 


“ 0,12 = 1 -r = 1 - (0.01) = 099 = 33 
*t) 1.23i = 1.231231231... = 1 + (0.231 + 0.000231 + 0.000000231 + ...) 

i 

<?$ Ktm = 0.231 r = ~ = 0.001 

• • , a , 0.231 , 231 410 

+ 1 -r “ + 1 - (0.001) “ + 999 “ 333 


^ShK'sH 8.-1-1-b . 

K 2x + 1 (2ar + l) 2 (2s + l) 3 

x = i Rtqm w i 


WF5 *M l 


«0 x = - <m *t*t shr 10 *r^ fa# ^ i 

z 


^t) s <srer ■*f® mm <p<K«n *jfaiir>?r 


mn (?$ ?Rf$ fa# 


*> &TT + (STTp + (STT? 


*Tfat l 


_15c®i. -- 1-1 - 

’ 2 • 1 + 1 + (2 • 1 + l) 2 + (2 • 1 + l) 3 


1 1_ 1_ 

~ 3 + 32 + 33 + "‘ 


mtffa r = ¥- = 


32 _ i 

1 3 

3 



*0 WlTIt 'Sllc^, 


2x + 1 + (2x + l) 2 + (2x + l) 3 


+ ... 


x _ !**. «* - +pjVip + 

111 

— 4 42 43 ‘ ‘ ’ 

1 

qfaiflfcr sm *i*», a = ^ r = 4^ = ^ < 1 


©»^{j *1^ 


*Nnr *t*t = ar 5_1 = ^ 

qfaiflfcr sm *pt ~ - ) 

1 — r 


4) 4 5 


[n = 101 


4 l 410 ) 14 


= 4 X 3 \ _ 


1 \ 1 


*0 sm *i*f, a = —- 

0/V» I 


2# + 1 


( 2 x + 1 ) 2 1 

, '3f^[*tFs, r = -—j—— = -—-j-y 


1 

2 x + l 


^ 0, -—- > 0 -—- < 0 • • • (1) 

2x +1 2x +1 2z +1 v ’ 

$im?r ^r, w < 1 wtfte —-— < 1 • • • (2) 

fc*lBRr (1) 4RT *P© —-— > 0 ^ToJ 2x + 1 > 0 [t.HI'as talk's* fR 5 
2x “I - 1 

<<r^] ( 2 ) «a cti>t *ti^ —-— < i 

w 2x + 1 

*sm *m *Htw ^*ijt 2® +1 %& «pt wi^t? «im?r 

^fk 1 < 2® + 1, ^t, 1 — 1 < 2x, ^t, 0 < 2x, ^t, 2x > 0 ^T, x > 0 

*T*I»T fc*fc*RT (1) 4<T *1^ —-— < 0 ^51 ^fk 2x + 1 < 0 [tc fc ll'9S talk's* fR 5 

2x ~\~ 1 

w ( 2 ) «a c^fst *n$ —-— < i 

2x + 1 


*o*1r 



■SoJir 




i8*S 


^s?r ^ c tfw 2x +1 fro ^spprsi^r 

-1 > 2a; + 1, ^t, -1 - 1 > 2®, ^T, -2 > 2a;, ^t, -1 > x, ^t, 

x < — 1 

.-. f*TC# x < -1 VW, a; > 0 

1 


tok «mnfl»?r ^%iw = —^— = 2x + 1 

1 — r _J_ 


« ^R?F (2a; + 1) m\ TO, - 


2x + l 
1 1 


2x+ 1-1 2x 




>. 1,3,5,7,... 12 *t*t CT*#? 

12 *0 13 *0 23 25 

CQKrfi <£&$ ^TO?' n v®^ 9fPf = _i—- «£RT *|®f C^H^? 

1 n ( n+ i) j 1 


*> 5 


«) - «D — *r) 

O ' 6 12 7 20 

1 — ( — l) n 

«. C^t q^piNU n *t*f =-TOT 20 ^ 

0 «t) 1 2 *t) -1 2 

8. C^lt/il n *t*t w n = — 'ST? u n < 10 -4 ^(.*1 n ' s n»T $,C<1 

(i) n < 10 3 (ii) n < 10 4 (Hi) n > 10 4 

Iter <?!*# 

Hi *t) i , in ^t) ii, Hi ^T) i y ii y Hi 

<t. CTOT «fRsfl> UI4$1»I4 u n = l- (-1)" ^T, 4<T 

(i) lo^r’two 

(ii) 15 ^^2 

(in) 2f«m 12 ter 12 

Iter crrt 


T>) i, ii 


*\) i, Hi 


’t) ii. Hi ^0 i, ii, Hi 

*ttP{}?r W i£)T? (b-br) «re?T £tWt?T *fT'S 14+- + - + .. 

o y 

'b. Traits 10 ^ *i*r c^i 3 #? 



*88 




^) — 
J 3 10 


*T) — 
' 3 9 


$t) — 

” o 11 


4 

3“ 


H. W 5 "TO *Plfl» W? 

*) ^ <0 484 


27 ' 81 

v. s ffaifi>?r 'oi^1»)\s<p •>iaiR> <pvs? 

o *0 5 

fc. TO 10 *l*f, 15 *l*f r ^ *l*f ^RT: 

*) 2,4,6,8,10,12,... 


•0 

•0 


12 

y 


« I i ? 2 5 

2 ,i, 2’ Z, 2’"' 

*T) n *l»f = 


-,n € N 


\3n 


*0 — 

V olO 


4 

312 


*0 


20 

y 


n(n + 1) : 

*) 0,1,0,1,0,1 ,... 

«) 5 5 5 1 A 

’3’9’27’81’"' 

1 — f — lV 

■5) n *t*? =-i 

2 

* 0 . 'oi^w»(,»i?i n u n — — 

n 

u n < 10 -5 rc«i, n <4^ ’SfH rw? 

«) u n > 10 5 RC®1, n ^ ' 5 It'T '55^? 

*0 u n <*RT 2t1 s €t?T ' 5 Tl*T (n ^5 <H ^Jl?T? 

TO ^1% tpTO *fTO C5f%IW) «nw, W <P*r : 

_ , 1 1 1 
*> 1+ 2 + 4 + 8 + ' 

4 i_i + ±_l + ... 

' 5 5 2 5 3 5“ 

10 8 + 2 + 5 + ^4 + ' 


4 1 + 2 + 4 + 8 + I6 + ... 

®> 5 + H) + 5 + (“S 


+ ... 


*i>. f^TO TO n Wti* "TO CT1TOT fa# 

7 + 77 + 777 + ... 


*o*1r 





i>8(2- 


*0 5 + 55 + 555 + ... 

*«. x-^ ^ —!— + -— ] —— + - — —— +... 

x+1 (x + 1) 2 (x + 1) 3 

(^t^W) (7i^ fa# W i 

i8. £PrS fT%I £f^H 

# 0.27 «l) 2.305 *t) 0.0i23 ^) 3.0403 


i><+ a + ab + ab 2 + ... # c fT'M *lHf i 

# sftTftfaf ^®^f *1*? fa# W i 

•*f) a = 1 ^ 6 = - ~$m, sttfTtlfa «f%fw ^rs# sltW W Wf fa# W i 
2 

*4) a 47T **$m 3, ab 4<T 33 ab 2 47f 333 ^PTR^T sftTff *tt'3'?n m 

W n fa# W i 

Ms. <fa1?r fc 7 # *tWff 24- #^T 64 i 

5 

# 'S i *tMg+? 1 v »llG e llG+ >JR,fl> fa#*?' 6 ! #*T I 

*0 mtffcs £f«m *tw « * fa# ^ i 

*1) ^TfstfsH WlRs - sm *ri#fa wfaRs^ ^*8 fa# <RT i 

5 

in. ^ Iwnfafasf +#^<1 m c^m fafara \ 

Sffafa C<R?t $$G?l<f ffaF C5N ^ ^ 'offosH 

I CFN WR*T 'DRfaTs f f G<1<1 fa^ 4<pfa»lG<1 ^r;#> (fast?! I 

^) 4^»RRT (fafaR^s <4tWf *ffa*tW <RRT#Rt?r W«fH #t ^? Wt £R^J£¥ W 

Tj^ '8|f\S$V| 

*f) ^Rf#> 1w ‘'ifaWR *Tf ^ifa k ^itWR ^R^ 1w 

+G^ '®I^G e 1 t^GH* S'G?! Ilf'S I 

^t) wf^t^r^^R^sfi 


wf-iJi), ^ 5 - W-io G£# 















































































(Trigonometry) 


RiwMfwfa tom w®r ^it'QTrf mi 'QiwN' *to' i 1tot«t to® tofi> <?m 

i£)^? <j«k.v© *|f#H ^plt?r i ^wlett'o Q)(.<pMRR)(. < p 'Trigonometry' C^NT ^ i <4fi> 

Rcstol'S ^iTSTTf ^TtTT 'Trigon' 'Metry' i 'Trigon' f®»# C^M ^ Qi'g's? 

’Metry 1 ^1?) i ISiwHftl'® < 1*1 c^s tva«if5 C^tl c i^ *lf#T*i ^Ui i 

wito »ipi target tofi> <?m « toft to mito 

Rqum 'eiiwiMl cslc^t RiwMfato ^ar*n® m i cw, <*wft TO* mit* ?titoj ’Iteft* 
tost, ^fto *ffto *% tom f*#, c*ww* wf# c«m*m ft# ^®jtft cro 
Qic<pMftto <imls ®itoft§ft 'Q mif# i 4 ^nst, mt®* mf tol<.«m toft TOt* 
fawnfato to** ®$ fawwftto TOimt tot®* 4<pft toft 

ft** tot* ^toft®i Qiwitoto TOtmt ijtft *tHt* ft®$i 4to m®% 

Ri(.<pMftft> (Plane Trigonometry) 4*^ 'oi'uft fac^ltoft* (Spherical 

Trigonometry) i *tof* ®IttTOTf ’j^^llar W% toMftto *t*J %Iftm *tTO i 

4 mot* c*tt* fttofftt - 


► 

► 

► 

► 

► 

► 


tto*H toro* mmt *jwjt *mt® *tmt* i 

ttonH to*M «to torot* mmift® mto ft# *mt® *rt*t* i 

*f*ft &'8'»i(.’t Qic^ltoto 1 ft*r fiorl <p*os *N*t* i 

®FJ** 2t r CTO* Rlt<frMftto ®to® ft# *mt® *fl*t* i 

-0 cro* toitoto ®mti® ft# *nit® *tmt* i 

*2#°** n < 4 4* 'SRj ^ ± 0 wit# Oit^pMftto 1 ®mptt® ft# 'Q sfCflt^t <pso© 
*ft*t*i 


► •*R'sr Ric^ltoftxp J i5] < P3C' , m ^lail*!* apse's *im<.<i i 


St)lPl(^4 <?PM <3 R|M>M(4|R>4 <?PM 


O 

*Y 


toto** CTO 4 <r l3)C*Mftto CTO* 'flllWlMM ®[t**T XY Wt*l TOt* 

wto <m to <fl^r aiTOft^r ^raro«it xox' ^ yoy ' ^#i to 



'srajrav. ftjwMfrfo 


c?itoj o faro ct *Rfi> *toih TO?r awwltoi to*<mc 4 

wfi> F5^t (Quadrant) ^Tt ^ i OX C^fT (TO ^fs?T ^fcR fro «HWf 
sm RTOtFR (ZXOY <4* *TOM) SkR (First quadrant) <*R* 

i gro tor %®R (zyoxo, ^©R (zx'oyo to (zxov ') wwim 

\0|\j}jns^»)jj^(,<p R'®R, ^oR 'Q D'g^ I> x J'»i , i < 1®ll (pK.03 fwi) I 



'Stjlfafcxp *TR«tt «iyilw 1%^ ?f*tT TOl> face's f^T» TOT ^ fact's TOfi> C^M ^,*R 
$.c*jc 5, <u.«i *Rt TO1 Qk.^pMRI'sc'© 1*8R ^f*iR 'STTO <3<pfi> ^*lRail*i 3 R 1 S 
'oi<HI(.*i RfTO <3>R Recoil W TO i TOT OA \4l*Hh #*1T TO 4fi> 
OX f**R <J%T W«IH (TO ^9 (flfTO TO TO (anticlockwise) 

fTO’STO 1 OA #*tT WI OAi TO*TOT 4TO ZXO^i JpiWW ^*R TO TO 2fTO 

<rtor 

*I%IM 90° Rt <*Rs ' 3 T s TC^T e t TO i OA 5if*i|fD TO^ fac<P 'TO'S %l| TO TO 5 ? O A 2 'oi^Icm 
W*T WT ZXOA 2 CTOfi> ^[TOTO i toS'oIm TO OA #*![ OX TO 

fro ox' w«tot to, wt cro zxox’ totom r ^ rtopr i oa 

#*& Tp«R TO^F WR WTO TOR OX «*RT Rtet f^Ps TO WT (Rtft 

^*R CTOTO *tRTO ^ TOTOR R TO WM TOI 

WtfttTO CTOTO RIOTTTO ^ »H*IMk|«r <#<© ^© TOT TO TO «fl^f « 

QlWW|5|^ CTO«R TOT CTOR *Nrt i fay #T TO TOt TO <R, OA 

TOTO ^SR *R TO3 «f*t TO OAl WTO CTO, ^*R ^*R XOAi 
CTO<r ‘ s lf^It e t ^R *|>IWM TOW ^TOI ^ T^R TOT QlWNPlI^W 'SfRQ 
W«t ^’R TO i RWT WlPli^tvo m ^aiWltHd CRR «Pt TOtt TO^R Ri 
OA ?ftR ^Ttfw W«fR ZXOX <?FTO CTO ^?f «H[ W ^OTt, 

ZXOX CTO^ *RT^li 


o 

O' 



i8tr ©M>Uj? 

^r^r ^iiwitHiu ^rar oa <rfto (^*ier to) <?to to? vjRuife. 

■iR? OA #U W *HtW (TFH %fflR Rwwl toll 

*p*k <.<pl</il "^fvto-si ^R»fa T^tc<r > (anticlockwise) ^lc«i c<pM(.<p ViN^ 

(positive) M R®ff ^ 4R\ C4IWI sf*iic<p f^C3> (clockwise) ^k 4 ! 

c<pMc<p , *HI'9|<p (negative) C^H ^®lt ^ i 

vsl^, 'oilonlDil ^®Tt ^It?T <*R>fi> *HRR> (Rsfc'R 90° WW ^ 

b'g'sM «I1*CT i ^TRR 360° « 450° ‘ffST'SRRJ *HWTQ C^# b^'alc# I ifN^lM 

(TRRRt *HT3FF (TFiFR -SIH 180° « 270° <fl* TOT «ltTO (RsRft OTT 90° (RiR 5 180° 

«nwi cr b'jvsi^t <£r? 270° « 360° ^ w «nwi 8<’5^n:’t «rtw i 
mv* c^FtFR -90° c«iw o° ^ tot «ttwr 8< Fg^tet, -iso - 90 0 
4R TOT OTJ -270° <?IW -180° 4<r TOff Fg^tin « -360° (SlW -270° «*RT 

wsser s*r b^'oi^t 1 iso°« 360° wwiMi xoa 7 c<r*fR 

^ 90° « 270° Rt «nw?r «t4iwi *tjfaKfa* tens ffis* yoy' <rrr (§*rrr to) 
^*R ^3R**ltR RRtR 1 ZAO Ax W o'g'oic’t, ZAOA 2 o^k’t, ZAOA z OR D'g'sk’t <*R* 
Z AOAt 8< ^R**!H W 1 

i. R*) 430° « R) 545° CRT'tWR WRR C^H Fg^tFt 1^<?I RR i 

RO 430° = 360° + 70° = 4 x 90° + 70° i 430° CRT<# *HtW C^t 6 ! 4R? 4 RRCRT 4 ! 
WW R^5 5 RWt 4 ! WW i 430° (TFMft RRtR W <?PRRt 

sf“il(.<P 4 *i>iwW Rt ’jsR Rr ma 70° *J[3C© (fR£5R l&(«i) I 

430° (R^t 4 # ovjvok’t i 




’t) 545° = 540° + 5° = 6 x 90° + 5° i 545° <?FT e lfi> ^ ^ 6 ^R^t 4 ! 

7 ^i>iwl e f ^1S*W i 545° wHI5 < p<i(. v © ^f®?T <pluk R v l51 v © R(,<p 
(. < pk*il ^Piiw 6 ^»i(.<pk fc l^ C5C?f 5° w!*l ^t 7 P p J 4 f ’jw «ilR 'q^lci *(im *I?T 
^3 ^ cock 5° c^Pl ^(.'® (^’Iw^ v!slc.*is f&i£|) i 545° (^l 4 lf^ 

^'©1?) o'g'oic’t ^SR^tt 5 ? i 


*0$br 



*o$1r 


v. toMflR 


i8S. 


TO: 330°, 535°, 777° « 1045° C4M*1^. (TO bvfc'elttf W«IR TO toR 
<R%3i 

*. f) -520° 'Q *o -750° <rom <ro tor w i 




^) -520° = -450° - 70° = -5 x 90° - 70° i -520° ^«ttW (TO -520° 
<TOfi> TO?a (TOR 4TOJ *Rj< ^ to 

m<rt ^ wro ^t 90° ^ 70° ^ TOre ws (fc*fc?R to?t 

fM) i -540° <TOlfi> o'j'ak’t ^iTOR <MC^ i 

*0 -750° = -720° - 30° = -8 x 90° - 30° i -750° (TOfr *HRFF (TO <*R* 

to ij^mr ^4 (8 ?rcto) ^smr <1? to TO3 30 0 

(^5TO^ v»|</is 1 m) i ijvnk -750° (TOfiR ^W^IR &'5'»lc , t i 


TO: -100°, -365°, -720° « 1320° <TO*R5; (TO tore; to 

<ps i 


c^M’ifont’i? 

CTOtf CTOR *ltot R<fol ^ 2fTO *N% TO TO 

^s) TflfcfFF *Nf% (Sexagesimal System) 'Q 
*0 ^R *Nf^ (Circular System) 

ql&sjjw <ir%: ^gro *Mto tow? <ro *ttot*re 4 to totoi *Mto 

TO TOR 90 'StE’t 1^5® <PW £|f% 'o|’1c<p TO Riit (1° = one degree) TOT 

TO' 

TO ffcfto Wf 60 TO TO 2ttoNW |1R5 RRS (1' = one minute) TO TO RRUw 
TOR 60 'sR <P«i 2|f% TO<.<p iTO (.^i(.<?’« (1"= one second) TOT TO i 








*1 Iffo 


i<fo 

60" (<7R?P^) = V 

60' = 1° 

90° (fefst)= 1 ?PH?FM 

wRm ^ u&tiM wht wm i 

MffcflH: CTlCTt ^5?i <UPE*fr ^ m $ ^S3?r <?PC® OT C^t«f W <?$ C^tE^ 
^ C^RsilH E®T i 



ta pgp ^s?i c*m o , op = r *pih m pg i pg m 

c^ o cs zpoq wteiiM i zpog ^ 

caffeBHi 

■^€Pr *Nf%: ^Dii ’fafsc.'s <4^ «ifv»iih (radian) c<pN(.<p C^M *lPwlc*t?‘ ^<p<p *f?T ^ i 

fisijt *ritsft*i 'Q wf®«h 9 tf^E*ra 'Spu Pute srfwpf^ c^t? 

*t^PlM *Hc<p '^HT fiic^l'sr*! i 

£|f^r i. t*IM>IWl 'Q | 

SplH: 'EfT £PrS ^5 CT 5 ® O i ^3?T ^if^Pr P 'S 

^JPiPf R *3^ * ! f«!9'®<i *tf?lf*i p 'Q ^JPffa r (Pit&H f&ifl) i ^'afi>c<p n 

(n > 1) ^PH '5tft i g<k«* ^E«i 1^5$ CTM <p^c«i ^5^5? '^sfij'G n 

^PlPT '5tC 9 t 1^5$ l ^5 1^5® I WT ^3 

n <q|*RpP& ^PT ^'g'st ' 0 |*®PiPt^ ^ (^S?T ^5 ABCD... 'Q ^3 
abed ...). 


*o*1r 



■SoJir 


^r*urav. QiwMftifc 




4*R AOAB <W AOab *P£t, ^BR, ZA05 4TO 
ZaOfe [^IRBR C^M] <*R? f^Sf ^tf 


7R®T?t «»M’JC«1l W 5 ? i 

AB OA _ OB 
ab Oa Ob 

BC R CD _ R 
be r’ cd r 



AB _ BC _ CD _ _ R 

ab be cd r 


AB + BC + CD + ... 
ab + be + cd + ... 


R R R ... tiR R 2R 
r + r + r + ... nr r 2 r 


n *lf*T *rc?H> ^5 (n —> oo) AB, BC, CD ,... <£RS 

^C<1 OTl^ ^CJQS C^|T> C^|T> "5MI 


AB + BC + CD H-« 'ffGH P «*R* 


ab + be + cd + • • • « ^C'QS p 


.-. (i) '*& 

P_2R 
p 2 r 


^K, — = £- 

2R 2 r 

^s?r ^5?r _ 'w** 


.-. ««k|Wl « WR 'SR’tl^ I 


Slfowl i i£R '0|k«nl(.<P 'SF5*S 'Q 'a|<3p| , «il*®: 


'JpW: WWlWl ^E5?T WOT WT « ^ R?*!Jt i 4 ^5 

f$R ^tt (»t$) OTt £R**f ^Rlt OT i 7T *iRSfl> R^JfR R?«&t >W £RW 

4$ <£R^ R*rfw (tt = 3.1415926535897932...). 

■sp®^: RWR®!^ ¥ffw *tfR <#<» TT 4R ROT "SfR 7T = 3.1416 ^ OTt i 

*lklc<W 7r 4R >)h c<plR> 1*11*1 <P ’’^IR *1<ps l^jv© 1 7 r 

4?T '©iRq R'T ^ <P^I OT 'S'QO'Q ^(.1 v »il J isi 1 ^i>k 'S'QWKi W C^Rt OT*lJ 
Wu 1 ^OT5 URJ C4lWl^i ^«TT R «ltWT 'PR ^fR 7 r 4R WR 



©M ftPfc 


RtR 3.1416 RJR^lR <Pfil 30^ i 

«npH*® $,. ‘JC'QS r 3.0*1, Rf^fR 30<i 27r r. 

stm-. Rtot > ^r ^ioricr ^mr wift, 

Rfift 

^zz~ = 7T 

RJlR 

Rf, Rf?lfR = 7TX RJlR 

= 7T x 2r [RilR = 2r] 


= 27rr 

.-. r RM<^W» 0RC4I0HI ^SSR Rf?fR 27rr. 

Rf^sst o. ^ssr (tfkri ^crr $rr wirrr c^pr^r c*r < 2r ^ierr rri^ri^ i 


RER R#, ABC ^SSR <7F® O 4R* RJPTTsf CB I P ^C3R 
^RR'RRJ >i|<pf5 R*j i *pc«i BP ^an <4Rsf&l>tR i£fR5 ZPCB 
^3R i^Rsfi* o^W'vf <R>R I 'al3C«1, m»«*R ZPCB, RR BP 
4R RRt^Rtfw R£RI 
Wffc, cw«t ZPOB oc m BP. 

Sjfam 8. ufctiM cm ^R (RRR I 



faRR MH: RtR R#, O ABC ZPCB 4R* c<lfoiJM <m i RRR R^Rtfa 

ROR CR, ZPCB 4Rsfi> ^R (RRR I 

W: CB CJRtWfir (RJtRKRR) %RR OA ®R Rflfo i 

sRR: 

CA RR ^E3R RfljfRW A R^O'© CRR RRR i 

RR AB = Rf^fR 4R5-F5RKR = - x 27IT = — 

4 2 

«mPB = RM<r [ZPCB = 1 <RfMR] 

grt^t o C«lw RTt, 

ZPCB _ m PB 

ZACB _ m AB 



.-. ZPCB = 
rr] 


m pb 
m ab 


x ZACB = ^rX RRCRTR [CA RJtRtf 4RS CB 4R $RR 

~2~ 





«f*IJlTT V. 




= - Wt't I 

'll 

cro§ toto « vr ^ cro§ zpob TOfi> ^ cro i 
ot^rr ^oR *tf#m 

R°Wt i. fffa ‘ 5 TRf#'5> (circular system) W#,, c<iks*iR c<pIc«i 1CTO'R 9 tf#t 9 tW 

TO f§R *tf#H (circular measure) ^Rt i 

to <pR, ZMON c<ic<pIc«iI CTOf RR ^IR Rf#! 9 ! R# <p*k, v ® to i O R'TO 1 c<pta 

TO OA = r TOTR Iro 4R# ^5 TOR R# i OM 'S ON (R RRITO A « B 
fact's C^t TO i TOR AB R 9 ! TOT CTOR <RR ZAOB i TO# r 4R TOR TO 
AP m t# (m « RTRTlsf ,£|^s TO) I 



TOiR, ZAOP = 1 MfeilH i 
#WAB = s i 
gtfTOt « ^nft, 

ZMON _ m AB _ m AB _s 
ZAOP R 9 ! AP TO 3 # OA r 

:. ZMON = - x ZAOP 
r 

= - x i (dmft = - (dmtt 

.-. ZMON 4<1 Rsk 9 if#t 9 t -, OTTO CTO'# TO ^#R^W> CTO To RTO r TOR#fro 

r 

TOto® ^CR5 s 9 lf?RM R 9 ! ^li%vo TOR i 

grfwr (t. r tor:# cron to s #cro cron m ctor e 9 ifroR cro*! tor 

s = rO TO i 

TOf#o, #$■- Si'sr-io g#T 
























































W O ABC ^K5<r OB = r 4^, 3W AB = s 

^ ab zaob = e c i gw 6 ! ^ ct, s = re. 

^tW^T: B R*^W <fc?T OB 4<r WT BP W C*R ^T ABO 

*lf?lf*iC^ P R* 1 JC V ® C^t < K3 i o, P ctw <pR I 

£NH: wa^T «l^*llw ZPOB = l c 

^rat CTtPtf fsew w(t ^*nr cth ^ ^sbic^i* sraiynfo* i 
m AB _ ZAOB 

m pb - Zpob 

s ^ < 5 2< P 6 C 

^t, -= — 

ff ]_C 

% - =0 
r 

.'. s = rO (afflfoB) 


c^lt 4 Wi *lR a (l*t' 'Q uifefih (^§1 <i) ^ppt^ 

eiffcwt 8 csiw «w *nt, 

2 

1 0lte*lH = - 

7r 

2 

i c = - *rsrc?m i [l cufttaM = i c ] 

7T 



.’. 1 ° 


$cOtr 



*o*tr 


'srajrav. RiwMftifc 




r =(is 


(i) 90° = 1 *PTC*M = | M&*lM = 

180° = 2 ^n^t«t = 7T WfoilM = 7T C . 

(ii) «j|i5aj[«i<p 'Q ^€t?I _D° 'Q .R c '5 £pT 


D' 


£> X ^ = i? 


i? c 


^t, 


D R 


180 7r 

'oilcnl&il <?lw ^jw» fisfil 'Q wfoslcis :y P p f¥ W'QUt ^it: 

«■- (ra)‘ 

«"-(»<a - -(;r 

«"-(«<a - - 6 r 

"'»»•- («»m)‘ - (D* 

(m) 180° = (l80 x ^) C = tt c 

(vii) 360° = (360 x -^-') = (27r) c 
V 180 / 

(W wlwlM (c) f*KT ^ »Tt I SRCWf 8 |€Nj 

C?TC*0 

10 = l^o’ 30 ° = 45 ° = !’ 60 ° = I* 90 ° = I* 180 ° = it. 360° = 2tt 1 

1° = (^)° = 0.01745 c Csfm <#<©) 

l c = ( — J = 57.29578° (^m <# *tf%) = 57°17'44.81". 

•fllTO 7T ^^rm'siPT 3.1416 1 





v»nk*H ^rsPUtTr 7 r ^?T 'aiHq 1>R n*iR<p ^|R ( 7 r = 3.1416) 

*rt% ^ 1 7T «*rt "sir w ^r ^ w ^nfi> 

RW 1 

Q 

^ C l O. <F) 30°12'36" <?F MfallM 8PPH 1 *t) ^ WS, « WWW 
2l«pH <PS 1 


^) 30°12'36" = 30° ^12^ = 30° ^12^ = 30° 

. faoJ^LV. fao” V- f*“V 

V 5 x 60 ) \ 100 y V 100 ) 

= ^x^<^[vl° = ^] 

100 180 1 180 

3021tt 


= .5273 MfalH (etm) 


18000 

, 30°12'36" = .5273° (sfR) 


<0 


37r 37 t 180 

13 ~ 13 * 


— ft®[Yi° = f—Y 

7r \ 7T / 


= ^2 = 41°32'18 • 46". 

13 

.-. ^ <afc?lR = 41° 32' 18 • 46" 
13 


^W8. ^C«tH l^ 5 # C^FtFR 3:4:5, <7FR RhUR ^§R "SfR W? 


^RRR: *#, <?m f^# 3rc c , 4:r c « 5z c . 

8ft|W, 3x c + 4z c + 5x c = tt c [fo*i)W f^T C^R 2 *I»U4M = 7 r c ] 
^t, 12x c = 7T C 


.-. C^FR fa# ^H<FCT 



*0$br 



*o$1r 


v. 





fcfr cm*! -, - « — 

* 4 3 12 

e-. 4^ ?w i.75 fawifli&n *w cw 40 i t>i4ifi><i ?jtfrw? 


*#, r frfr i 


.-. ?W? frfr = 2?rr frfr [tt = 3.1416] 


wifr, sttfr ??ot ^fir frfr? ?ifr ^9 ^ 1 

.\ 40 ?l? ^|fr t>Mfr OTll> = 40 x 27rr fr. = 807rr frfr 


8ttPlW, 80 tit = 1750 [1 fc.fr. = 1000 frfr'] 
1750 1750 


%r = 


80t r 80 x 3.1416 


frfr 


= 6.963 frfr (£fra) I 


.-. ^jmfr 6.963 frfr (srt?) i 

^‘1 fc. <jfrfr <Wl>ll< 6440 fcwlfrfr 1 UW « <3fr% <790 2° <79H %Vl? 

wf uf^t 'Q ^9 fcfr ?*? 1 


■*Hhh: = r = 6440 fcfr. 

_C _ 

frfi? <790 fc**l? (79W $ = 2° = 2 x -= — cafcaK I 

* 180 90 


= ®OT? frfc = 1>W 'Q erNM^tjBRr ^9 = r$ = 6440 x — fcfr 


= ^fcfr 

9 

= 224.8 fcfr. (Sll?) 


fcfr ^9: 224.8 fcfr. (811?) 1 

fcfrjrt s. c^to lux ‘Uifr 7 OT.fr. 1 11 ( 7 f.fr. fcf ?tc*i? < 79 ®**r <79^ fr?M 

frfr ?s?r 1 


*I?WR: fr, >15(7 OB = 7 OT.fr. 4?* ?W A5 = 11 OT.fr. 1 AB 

<79®*4 <79tm fr?W 0 frfr ^^5^1 



* 1 Iffo 


^Blt ®tfa, s = r6 

. ^ s 11 Ca.fa. 

% 0 = - = ——=— 

r 7 OT.m. 

= i.57 wRain (am) 

ataata: i 

v. ateww tc® fsmrn aca io www 4 a# fss ta «i{^vi mor i afa 
®tafi> <aa® 28° (ana^astaam^^saajm iso f#m ^r, wt 4 $>iiw<i af®caa 1 *Ha 
am i 

^rnmK: *#, 4^am ABC - 30 s <5 B fa^ at^Tt a^ta 10 t J ic<P'® *fta afafaa ^a?T A 

®mta ,4# mamr^aa c^®^r <ana z, 40 b = 28° 

1 «n 

ob = aM*f = — t#m = 90 flfcm 
2 

afa, ®ra ab = s f#ta 
mrnarmift, 

s = rd 

= 90 x 28 x -£- ftfcta 
180 

= 14?r f#ta 

= 14 x 3.1416 ffifcm (am) 

= 43.98fifem (am) 

40 no 

.-. <*m>iiwa af®caa = -^- flfcm/CTc*® = 4.398 f#ta/cma5® = 4.4 f#ta/<?rca*® 
(am) 

fmtfa af®caa: 4.4 f#m/<?rca5® (am) 

&. 540 1wiif#ta 4a# fa^ extern amt® r <ana $^aa aam 1 amt®f^ 
$®®rf^*ami 







■SoJir 


v. 


AB A CM& 540 fr.ft ^ O1^5 »n# 7' C^M 

^sfcpi AO = r = = 540 1%.f^. 

CTW C*tt ZAOB = 7'= (J-) = — Mfc*IH i 

\60 / 60 x 180 

*nro?r ^ot» w\ = s fc.fr. 



= 540fcfr. 


'SlN<il 'Stfr, 


s — rd — 540 x ———— fcfr. 

60 x 180 


7 x 3.1416 


fcfr. (m) 


= i.i fcfr. (sim) 

.-. i.i fcfr. (sfm) ^ 1100 frfar (stnr) i 


V.i 


<0<j^t<T <pw Row wur^ll?' fcfr ^ I (.**1*041 7 r '3?T 'oifcti >IM 
mr *t*lf*fc frfc <jp^r ^RT ( 7 r = 3.1416). 

(i) 75°30' (**) 55°54'53" (m) 33°22'11" 


*0 fcfsfas £W*f 

(i) — Gfol IH 
13 


(n) 1.3177 wfoilH (in) 0.9759 MfoflH 


opMop 'Q ’fafcc's D° 'Q R c ^l<ll 2l<f»l**f <Pdl ^.(.®i, SfcH 

f—. D R 
CT, —— = — I 
180 7T 

«. <£R 5 fi> 2 fcSm 3 < 7 rfr. ^pr, *ifcffr ^ m ^ 

*I*PS fcfr <P3 I 



VJjo 




8. tfm?r o.84 stfa www 6 mr ^c?n ’tiffcfifcr 

’tf'sw’t t^f?T mi i 

<2-. Cm^tf Q)'?^ (mH 1m#? ^<ffis 2:5:3m? 'S cmt 6 !? ^€t? ^t? 

ms? 


'b. cm?^ w\*t<\ G*if«t^ «sm cm# ’fgmr cmm ft»pr i 

cmt^m? wfiaH *ifmiH ms? 

s. *{fsift? 6440Imf?. i i3m 'Q "stsit? cm® 5° c#i m? i i>im 'q 
wjall(.»(<i ‘j^'9 ^'s? 

v. *jf^% mtmf 6440 Imft. i cSmrni 5 'Q it <3®% cm® io°6'3" cmt ^<1? 
m? i ci5<p«ii<p vs (.'s'gPiiik ■sramst ^5 m®? 

&. 4?# >ii$cm*i m® ^sim« *m 11 c>icm<*> 4?# ^5®*r 'aif^w mm # 

®# cm® 30° cmt 1^*1? m? ^5? 2011#t? ??, m? “lichens ’Ifmmt 

ms? 


io. <3®% mmf 6440 fmft. 1 fc*iBRr c? **it? cm® 32" cmt ^*1? m? 

vsicn^ *j?F9 ms? 

wm 9:30 fits #? #t? ?#t« faPici34 ?#t? ^s#s cmtim wfetiiw simn 

360° 

w 1 [?r?cms: 4? ?? cm® = 6° cmt ^*t? m? 1 9 : 30 Si? #? #t? 


60 

?#i«faftds* ?#t? m*u wr 


15 + 2^ m 17^] 


4* ?i% ^stm? *m #1? 6 Imft. cmt c?tc® 36 cmm® c? : f35M m^ 
m cm® 60° cmt ^,<1? m^ 1 ^ffs? mt^r f? 4 !? m 1 

i«. 750 fowifli&n tjbt 4?# fmjre cmc® W5 8' cmt is**® m^ 1 to#? $®m 
1?*f? mr 1 


fiwMPilw (Trigonometric Ratios) 

4^ ^P*t £WC? ' 3 £mmc e t? WM fmmtfifmp (sine, cosine, 

tangent, secant, cosecant, cotangent) J i‘Hc.<^ v sil(.«ili>*il ?*?f m? i ^^tmc?? 

^[’ii's>i^fi ?twr cmrntm cmc®!? %m c t1^w ^■ms^; c#^ ^iic«iihi 

<P3i 1 RR>*i ^^stc^t 1% c^r 

m^ut mp m^i ^c^mBRxp 'oi^ms j n?' e tt c't'qtit m^i 


*o*1r 



b f. OlG<Pl c tfsrf% 




i#5t« wfW wi*Wv ^ 

^t #wi w*fk ^?r <if^ wim^tT'q ^ ^*f srt^r1 

(^) J j^ic<plc e t?' Qic^l'lRF©^ ^‘=ilM)>i^5 (Trigonometric Ratios of Acute Angles): 

^wieTfr 9\*k ^j ws^r 

a opq Rwwr ^#i aopq 

4 ZOQP WHi ZPOQ 4<T Itt OP Qt'gC.'SrsI 
'aifa'get (hypotenuse), OQ 'fft (adjacent side), PQ 
^ (opposite side) ^ ZPOQ = 9 (^WM) i OPQ 
TO# fa'gwt ^t<m 9 ^iJ 


cotangent) PiGfcite'slG<i ^R^tfw P?J: 



sin# = 


cos 9 = 


PQ 

OP 

OQ 

OP 

PQ 


«W 


'Olfo'gSf 


cos ec9 = 


OP «if©'5'st 




sec9 = 


tanl>= OQ = ^ 




PQ 

OP 
OQ = 

OQ 




cot# = ——- = — 
PQ 


% p tt^ e f io. i4<pfi> ' 3 T 5 R^t% Ri'JjC'srfi ww tan# = 3 rc«i '®mj 

F'F i 


*#, ABC <4^# Qi'g'sr = AC, 'jjft = AB, «W = BC 

4<R ABAC = 9 
(WUt tan# = 3 


3 

^t, tan# = ^ = - 

IF 1 

.-. BC = 3 W 'ffsi AB = 1 4W i 
'olFo'SJ'Sr AC = y/AB 2 + BCP = \/l 2 + 3 2 = \/l0 4W 

«lf'®'§'S? \/l0 




sin# = ^ — ,— 

W^Sf V10 

Tpuf-^i 5 ^ 5 - S.-5T-io C£tft 


cosec# = 


«W 


C 



3 














































































©«>«>{» *if*iv 


i'Jsi’ 


cos # 




_ ^ 

<*rc* cote = — 




v^o 

~r 


v'To 


*P¥%I: <.<pk«il ^<p<p ^llc<p*il sine, cosine, tangent, secant, 

cosecant, cotangent ^ Q)C < pl c tfaF» < P '3^‘ 5 tF», ^©1^ ^(.13 <.4k*il 4<*»<*» «Tl^ i 


^tW: ABC %fSi ^ sin# 


— i Qk4Nfs)R>4 


«yv<u: fesWfilw ^“wd 1®Nt i CT5R: 

sine# = sin#, cosine# = cos 6, tangent# = tan#, 
secant# = sec#, cosecant# = cosec#, cotangent# = cot# 

0*0 chichi c^tm w$ 0k4Nfw^>4 ^ wm ^Rit ctwictt <?Ftm 

(Standard position) WW *RWfcTi ^IWT *HtW 

#*n c^r<# ^i«^T w«rpr *n«?it *rra i # <?f 

^sfTsrat Qic^MfaFixp c<pM IVilw faw&*il <ps<i # C^k 4 ^ RPR5 ’5^ S 1J s||<pt<i 
^ti 

TOT ^ft, fto&tfc WI X'OX C?T*lt x-*W, Y'OY CTttt y-W$ O ^1 R**l I 

’ffiMR nftr 04 *Htw x-^w ^fK ox ctof fro? 

(anticlockwise) OA # C^t <pwc^ (f*ki><i fb^) i 



$cOtr 






*oStr 


'5t*ort v. 


OX (& # w»RH<l 'oilR-ql^ (initial side) OA <& SUPs^l^ (terminal side) ^®Tt ^ i 
OA 2llRs<P ^?T ^*BT O P(x, y) i '©Ir<.«i OX «W 

^5 y , OY C^t^ 5 «iRT '■j ^'9 x <£RS ZOQP (^Iws f53I) i 

%M<rtFT<r ^zr ^IM 'arf&fc*r \OP\ = r= y/a? + y 2 1 CT CTM C^K 0 
*SRT 'SRI fat<pMfof's<p ^*||v©^ 

sinS = ^!_ = ?' 


COS# = 


tan# = 


sec# = 


cosec# = 


[x^O] 

[x^O] 

£ [^0] 
[y^ o] 


cottf = iff = “ b/0] 

«W y L * r J 

*PF% *: P <*R* O 1%sJ ^QTrm r = \OP\ > 0 sin# « cos# WRlt i 
OA Slip's^ ^1^ x-W^ <n*OT y = 0 ®mj cosec# 'Q cot# 

y oi^^l x »lc<i, OA SilP'jxp ^ y-'oiwo ^II^pc 0 ! x = 0 sec# 'Q 

tan# ^'aalPj's ^1 1 

*I^H *: ^ OA <*RT fc*Rr P(x,y) fi*5 fa* ^RI (TFtIRT Pi(xi,yi) ^ 

(fttlliTfi>3i 'Q v»lc*i<i fi>i£i) I P(x, y) 'Q Pi(xi, yi) (SlCT 5 x-'oiws PM 'Q 

Pi Mi *flfa i AOPM <*R* AOPlMi i 


X' AfiM 


' 



A 



Pllxi/. 

p(yt 

*3 

A _ 

/ 



o 

J _ 

Y• 

MM i 



f(x,v) 

P)J$i,yi) 







*o$1r 



^r*utn v. 


cos# = —~r sec# = —^—r 

sec# cost/ 

tan# = ~^—r cot# = —^— 

cote tone 


ft ^ (Identities): 


(i) sin 2 6 + cos 2 6 = 1 

sim-. *ttc*mf&si csi^F <?#, 

# * 


cos# = 


sin# = 




mi r 2 = x 2 + y 2 

.-. sin 2 # + cos 2 # = ~2 + ^2 = 
sin 2 # + cos 2 # = 1 (g|As) i 


a : 2 + y 2 _ r 2 _ ^ 


/ 


A 

s 


r 

y 


/(* 

f N. 

0 

JC 


1—1 

II 

- sin 2 # 



'o|^ v i'»lw Steffi <Pfll ^It?r CT, 

(ii) 1 + tan 2 # = sec 2 # ^T, sec 2 # — 1 = tan 2 # 

(m) 1 + cot 2 # = cosec 2 # cosec 2 # - 1 = cot 2 # 


stm m ct, (frai mm) 

^0 sec 2 # - tan 2 # = 1 


cosec 2 # - cot 2 # = 


O 

*Y 



ol-fiRJ (Quadrant) XOY (ST®! 

f^sH), yox' (^f^sH), x'OY' («sr^N) mi 
Y'OX ( 8 < FJ^m) <Ht i 

ox car cm , 

wr oa siiRsxp 

c^h ^ i ?f*ii 

OA 4R MC4IMI fi®5 P(x,y) 

|OP| = r. <M P ^*5*T 

i>'8'oi(.’t ?rc*t ?rc®t x 'Q y m fR 5 <p if^r©^r 

SRIW 








04 *HTWi ^ sm b^ltH 

QiwMfoRxp ^*1^5 ViI'*i<p i OA *T*R R'®li) &'8'»ic’t W \s^f p 'get x 

C^lf^ y *i*il'9i<p i '4'5RJ fa®l*i t>'5'oi(. , t sin ^sin# = cosec ^cosec# = 

*RtW i ^*tF5 ^«ttW i 4<^IM b^ltH P f^' ^ x 'Q 

y ^ 5 ^ ’t'lNfl* <*R* tan f tan6> = — = - ) 'Q cot ( cot 6 = — = - ) *HtW i 

V -x x) \ -y yj 

WQ ftp I b^l^t 0-4 $*ET P ^ x *H1W ^ <?Ftfi> 

y cos (cos0 = -) sec (sec0 = -) *HtW <W 'SMJ*M 

'ai^Ws ^INI'sn* i 

^m, x-m^RT «M»IWI y 4<S cosec ^cosec# = 0 «*TO 

cot ^cot0 = —^ ij§f5 ^£|fw *TCI i 

y-'oiws wwlwl W^fn?T x ^ 'sit'T '^pJ i ^ y-'mwn sec ^sec0 = — ^ 
tan ^tan0 = — ^ ^'sa|f?jv© i sin ^sin0 = cos ^cos0 = — ^ ^‘ p fT'® 

P 1^5?T WWlWl «I<HIW$ 

^5*1 wte v s(lc ,y il&»iN I&Ofl ^“Tt i ^ Bwis J iklc<u c<iw»lwl C^tE'fa £llf*«<p 

<i%r w«rt^ ^5*t?r ^ Qi<.<pMfoR><p fss? fa# ^s? 

RW I 




■SoJir 


b-. 


«c4iwi ^ ^<ftr ~3*m'\ 

£4lC*H £tf^5 vsn*«tt*T (Standard Position): <pl<.'s^1ii ^fT O 

■#tf ^ C^t«t '0|’«P*1 <q>sc«1 2tfw ^I^tH ’tt'QTIt 'Jit?! I 


# WWlWl (TFMi ^^^P(i,j/) Pft?f 

op = r(> o) i # c^t? 

sine sin# = - 

r x Y 

cosine ^SR’ft^o, cos 6 = f 

r \ 

tangent tan0 = - pPft x ^ 0] \s^ 

cotangent ^ cot. >- [^^0] 

secant ^‘ 5 1F©, sec# = — pT*! 5 ? x ^ 0] o ^ ^ 

x 

cosecant cosec# = - [*N»T y ^ 0] 

y 

OT, Tlftf OZ '3'?T 'Q*t?T P(x, y ), P'{x', y') y 

1^5 (?T«rn?T OP = r(> 0), OP' = r'(> 0); x, x' \ 

V, y' <4^ 1 A OPM 'Q A OP'M' 

*tf3; i \ 

r r r r __ > Y 

wt # ^*lt® ^5^ oz P fcssr A 

vo|^HIc*1<l f^®?r <PW «Tf I 

# filffl A OPM %gt®i ^f^Sf 

OP = r, OM = x , twill's <il$ PM = y. 

v 

„ y t^r 

sin# = - = —^- v / 

r 'i|k»' 5 'St ys 

. x _ /8 I . 


COS# = - = -^- 

r ^ifa'g'St 
tans=I= ^^ 



QlC<PMftR><P 'Q 





ifcV 


G£tf«fa Gift's Sf^rS Qi'jetl^fa^ Tfs^ssf i£)^ i 

o° ^ 90° c^tm o° cro flw #*& ox c^ft? 'q^ «hct i 

^o^t° P{x , 0) r = OP — x. 

y 0 

sin0° = - = - = 0 
r r 

X X 

cosO = - = - = 1 
r x 

90 ° OTtc'fir cw ?f*& or c<t*m «ttc^ i ^»<n? p(o, ?/) «*r* 

r = OP = y. 

sin90° = - = - = 1 
r i/ 

a: 0 

cos90° = - = - = 0 
r r 

TOtf CSR?F OT<ir TO, «M>lMl # 

SftTOtll 

i. sin 2 # + cos 2 # = 1 


£|TO: sin# = -, cos# = -, r 2 = x 1 + y 2 
r r 


.-. sin 2 # + cos 2 # = 






tan# = 


sin# 

COS# 


, COt# = 


COS# 

sin# 


seed = —-, cosec# = 
cos 6 


1 

sin# 


c*Nn?r i 


n 

1 (+» + ) 

(-+) 


m 

IV 

(-,-) 

(+,-) 


^5*1 M3 IKS! Sf^rS ^IRI^ 5 l&S’ faMMl <K3 TO CT 


*o*1r 



V. OlG<Pl c tfsrf% 


yjjfc 


II I 


sin, cosec 

W'SIffs 


*W\WP 

III 

IV 

tan, cot 

cos, sec 




8. |sin#| < 1, |cos#| < 1 

SRR: sin 2 # + cos 2 # = 1 
sin 2 # < 1, cos 2 # < 1 

|sin#| < 1, |cos#| < 1 

6. # RlFR ^RJ sin#, cos# 4R? tan# 4R RR 



0° 

^ = 30° 

6 

T = 45 ° 

4 

5 = 600 

- = 90° 

2 

sin# 

0 

1 

2 

1 

71 

V3 

2 

1 

cos# 

1 

a/3 

2 

1 

71 

1 

2 

0 

tan# 

0 

71 

1 


'5PT?Wtf?5a 


ii. # ^WM (o < # < |) 4R? cos# 
"^IR RR i 


4 

5 


^PT, W*R 


' 3 T s Tt s 4t 5 T: 'oic,'»>i (identities) <1J<1$R <K?11 


WtRRi WlfR, sin 2 # + cos 2 # = 1 


Rf, sin 2 # = 1 — cos 2 # = 1 



16 _ 25 - 16 _ 9 
25 ~ 25 ~ 25 


sin# = ± 



= ± 


3 

5 


W-44, RfRa- S>R-io G#f 


2 







































^ o'sj'oit’f '0|<iP^® i*R? ^5®T 

Qn/pMfoFsxp vtfX* *i»iN<p i 

3 

.-. sin# = - 

1 15 

sec# = —- = -j- = - 
cos6 4 4 


cos ec$ = 


1 


sin# 


1 

3 

5 


4 

5 


5 

3 


A POQ ^c<pl% Qi'sj'sr (?^ 

_ *TC/'5[f^Sf _ PQ/OP 
t3n _ ff^ _ ~~ OQ/OP 



sin# 3/5 3 
cos# 4/5 4 

^ ^ _ OQ/OP 

C ° _ «W _ »W/^|fb'5'St ~ PQ/OP 

_ cos 9 _ 4/5 _ 4 
= sin# = 3/5 = 3 


faff: tan# = 


sin# 

cos# 


cot# = 


cos# 

sin# 


fawHfllR* 'eiOeO-wl sec 2 # - tan 2 # = 1 

% tan»« = sec»» - 1 = (5) -1 = |-1 = 1 


tan# = 



3 

4 


v oiHN, cosec 2 # — cot 2 # = 1 


^t, cot 2 # = cosec 2 # - 1 = (^ —1 = ^ — 1 = ^ 

\3/ 9 9 



*o$tr 



*oStr 




Wtft cos# = -5— = - TWTIt 
w^5$r 5 


•ItCBT wt+ti) POQ C«t^ ^ 

PQ = ^/OP 2 - OQ 2 = \/5 2 - 4 2 

= V25 - 16 = \/9 = 3 W 
»W _PQ _ 3 

“ ~ OP ~ 5 

. m PQ 3 
tan# = -^ = — = - 
OQ 4 



F 

) s' 


5/ 

3 


Xer 


0 

4 G 


sec# = 


cosec# = 


cot# = 


_ OP _ 5 
^ ~~ OQ “ 4 

_ qft'ger _ OP _ 5 
“ ~TQ~3 

^ _OQ _ A 
~ PQ~ 3 


^1^: 0 < 0 < 7r) tan# = ^ ^C®T, QiwMPil's* 

f^Sf «fR* «£RT ^5?r I 


H. cosA = %, sinP = |?«A«B tanP tan^ 

5 13 * 1+tanP-tanA 

<£RT WH i 


^RfaH: WSTIt cosA = 


RtSRt sin 2 A + cosM = 1 
% sinM = 1 - cosM = 1 - — = — 

2u JiO 

.-. sin.4 = J^- = ^ [A ^TOM] 

V o 


tan.4 = 


3 

sin>l 5 3 

cos^4 4 4 

5 



F 

> 


5/ 

3 


XA_r 


0 

4 Q 






Stovarf *lffo 


sin£ = 


cos!? = v 1 — sin 2 !? = 4/1 — 


169 V 169 


cos B = 


tan!? = 


sin!? _ 12/13 _ 12 
cos B 5/13 5 

12 3 


tan!? — tan^4 
1 + tan!? • ta nA 


_5_4_ 

, 12 3 

1 + _ 5"4 



F 

■/ 


1 y 

12 


/A _r 

_h 

0 

5 Q 


48 - 15 33 

= 20 = 20 = 33 

36 20 + 36 56 

+ 20 20 

tan!? - tan,4 _ 33 
” 1 + tan!? • tanA 56 

'5nk*H io. W: sin 2 ^ + cos 2 ^- + tan 2 ^ + cot 2 ^ 

6 4 3 2 

^ /jj- /jj- /jj- /jj- 

'oil^l Wtft, sin- = cos- = —=, tan- = -y/3 cot- = 0 

6 2 4 y/2 3 2 

,o 7T 9 7T 9 71" 9 7T 

sin - + cos 2 — + tan 2 - + cot 2 - 


(Vs) + (0) ! 


1 1 n 3 

-J + 2 +3 - 3 4 


^0 sin 2 j cos 2 ^ + tan 2 ^ sec 2 ^ + cot 2 ^ cosec 2 j '*Tt 5 T W i 

4 O UO O 4 


^f) <p*: 


. 9 7T . 7r 7T 0 7T 

sin z - + sin-cos- + cos z - 

_o_o_o_ 

. 7T 7T 

sin- + cos- 


. 9 7T . 7T 7T 0 7T 

sin - — sin-cos- + cos 2 — 
3 3 3 3 

. 7r 7r 

sin- - cos- 
3 3 


>8. 7sin 2 0 + 3cos 2 0 = 4^, STCM W CT, tan# = ±^= 

v3 








*o*1r 


V. IiwHPiI'9 


^T*rt*T: W3HT ^It^, 7sin 2 # + 3cos 2 # = 4 

^T, 7sin 2 # + 3(1 - sin 2 #) = 4 [y sin 2 # + cos 2 # = 1] 

^t, 7sin 2 # + 3 — 3sin 2 # = 4 => 4sin 2 # = 1 => sin 2 # = \ 

4 

cos 2 # = 1 — sin 2 # = 1 — \ = ^ 

4 4 

1 

. tan 2 0- — -I-i 
cos*!) _ 3 “ 3 

4 

tan# = ±4= (stttf'fa) i 
v3 

15cos 2 # + 2sin# = 7^-^<#<^^T cot# ^ Mr ^ i 

OT'STTt 15cos 2 # + 2sin# = 7 
^T, 15(1 — sin 2 #) + 2sin# = 7 [•.■ sin 2 # + cos 2 # = 1] 

15 — 15sin 2 # + 2sin# = 7 =>- 15sin 2 # — 2sin# — 8 = 0 

^t, 15sin 2 # - 12sin# + lOsin# -8 = 0=^ (3sin# + 2)(5sin# - 4) = 0 

2 4 

sin# = — - ^t, sin# - - 

O 0 

w 7T 7r 

sin# <5'?T ^5?r ’srt»T St^lCTfU i c<p*iil — <6 < — 

2 2 

sin# = cos# = >/l — sin 2 # = Jl — ^ ^ 

o V y o 

. „ 4_ „ /-- L 16 3 


sind = - cos 9 = v 1 — siir0 = a/ 1 — —— = — 

5 V 25 5 

•••■S = “T = -'y ^ ^ = “f ] 


cot# = ^ = 4 = - |W sin# = -] 
sin# 4 4 5 


2 4 



Sttvsrf tlffa 


A=J'S£ = ^'^*r 8W ^ CT, 
3 6 

^0 sin(A + B) = sinAcosB + cosAsinB 
„ s tanA - tan B 


«t) tan(A - B) = 


■^rsTNI^T: 


1 4- tanAtanB 


^0 = sin(A + B) — sin(^ + ^) — sin^ = 1 

3 6 2 

7T 7T 7T 7T 

T5t*T*|^» = sinAcosB + cosAsinB = sin—cos— + cos-sin— 

^^1131, 

— — • — -|- — • — — — -|- — — x 

2 2 2 2 4 4 

• -Qsm = vbM*f^ i 

**0 = tan(A — B) — tan(^ — = tan^ = ~^= 

3 6 6 y3 


= 


tanA-tanB _ tan 3 tan g 
1 + tanAtanB i 4 . tan ^ tan ^ 


V 5 -- 

_V 

1 + V 3 - 


2 1 _ 1 

Vl X 2“ V! 


•. = vtoh^t^ (sisriRv®) i 


A=^'QB = ^4<IW$ i 

sin(A — B) = sinAcosB - cosAsinB 
*0 cos (A + B) = cosAcosB - sinAsinB 
*0 cos(A - B) — cosAcosB + sinAsinB 


*0 tan 2 B = 


2 tanB 
1 - tan 2 £ 


fifsiR •‘P-si: 




*11 <pw '5JH R*f?i 


*o*1r 







■SoJir 


'STCjm b\ RjWMlvfo 


7T 7T 7T 7T 

cos— *f) tan— + tan— • tan— 

<p) _4_ 4 6 3 

cos- + sin— 
o 

cos# — —- tt <6 < — tan# sin# ^ ^1*T W i 
5 2 

2 7T 

O. sin-4 — —-= — < A < 7r cos-4 tan-4 ^ ' 5 TR ^a? 

Vb 2 

8. OT'STIt cos-4 = - cosvl 'Q sin-4 <4^ i sin-4 'Q tan-4 ^ ' 5 TR 

■W? 

5 <gv 

<?. (FTGTTt tan-4 =-tan-4 'G cos-4 i sin-4 'S cos-4 ^ 

J .Zi 

■sit*? f^f?i^?ri 
b . 'sicwi^r 

^0 tan-4 + cot-4 = sec-4cosec-4 


f l + cos # 

I — cos# 

I I — sin-4 


= cosec 9 + cot # = 


= sec-4 - tan-4 


I seed +1 
sec# — 1 


V 1 + sin-4 

^0 sec 4 # - sec 2 # = tan 4 # + tan 2 # 

b) (sec# — cos#) (cosec# - sin#) (tan# + cot#) = 1 

- tan# + sec#-1 

T>) — --—- = tan# + sec# 

tan# - sec# + 1 

4. cosec-4 = y t*HlM a > b > 0, SfaH ^?r CT, tan-4 = 


br. ^ cos# — sin# = \/2sin# OT%3 OT, cos# + sin# = \/2cos# 

&. tan# = -,x^y~!m, XSVaB - yC ° S0 W\ i 

y xsin# — yc os# 


io. tan# + sec# = x ^c«i, OT«lt^ CT, sin# = 


x 2 — 1 
x 2 +1 


acos# — 6sin# — c *.0*1, sTsrT't ?RT CT, asin# + 6cos# — ±\/a 2 + 6 2 — c 2 
'5Tt»T 

\ , o 7T 9 7T 9 7T 9 7T 

sin" 5 - + cos" 5 - + tan" 5 - + cor- 
6 4 3 6 

l\ 9 7T , 9 7T 1 9 7T 1 9 7T 

*0 3tan 2 - - sin 2 - - -cot 2 - + -sec 2 - 



><«9 




i_ 9^" . 9 7T 9 ^"j_ 9^" 9^" 

5 t) tan z — - sin —tan^-tan z —cos^- 
4 3 6 3 4 




7T 7T 

tan- — tan— 
3 6 

„ 7r 7T 

1 + tan-tan- 
3 6 


7T 7T . 7T . 7T 

+ cos-cos- + sin—sin- 
3 6 3 6 


io. ^?T: 


i • 2* 

1 “ Sm « 
_6 

-i . 2 71 " 

1 + sin 2 — 


9 7T 9 7T 

cos' 1 - + cos z - 
3 6 


cosec 


: 2 ? - cot 2 


7r 


/ . 7T 7T\ / 9 7T 9 7T\ 

n^rK-^e) 


c^tc c m 13 h<mm(j)R >4 


QR<fNl>lp4<f simwb foifti 'orrsRrt jpn+ioM (o < 6 < (SWot 

C«pH« 1 '0|lc«lll>«Hl <pwf^ I «iR? <Pt<l<pfi> 'OIC'OI 

*«igs?, i fafosi Qic^MfrRxp 

^*H'© i£i^ 'Q *iwi» *jfa«tt'8 WTit i 'oilwlMk 

C^H (-9) <^RT ^[*ll'a^J> fa# TO i 4?r ^*t?T : TO' *itahlR*'»k«q 

^ - 9, ^ + 9 n + 9, n - 9, ^- + 9, ^- - 9, 2 tt + 9, 2tt - 9 ™ + 9 'Q ™ - 9 

<?PTO n WW 0 < 9 < | Qn<l»M|vlF©4» sHMlMl 

«HTOi 


(-9) C^tm RlWMfifa* ^*11^5^ (o < 9 < 

<pRi ^fl«aih ^#5 OA <*rt 'oilR 'si<i-^ 11*1 ox CTO* ^5?r <p1i5is Plc<p ’jw sfsfsr 
b'j'slCM ZXOA = 9 ^ ^f®?T fa?P ^ w b^ktf ZXOA! = -9 
(TFM TO (fab?T fb3I) I OA ## $*RT GTOlWl faj[ P(«,y) i 4*R P(x,y) 
faj CTO> OX 'Q^t? PN ^fifa PN <3> ^t?l ^©t OA 1 Q face's 
C^f "TO I '©Kc s 1 QN C^*lt OX <*Rf '0*fa ®W I CTOj P(x, y) 2N*f ©'j'oic’t 

Pi^ x > 0, y > 0 ON = x, PN = y. 


*o*1r 



V. I 5 |(.<pl e lf 5 |f% 




Y 



AOPN « AOQN Wtl Qi'SjWM ZPOX = ZQOX, AONP = /LONQ 
^ OX ^5?r ^ i Rl'g'Srtil Wf5| i 


.-. PX = QN 4<R OP = OQ. 


Q ^§< ^em 4<T ^ c ttW I ^5?lte Q Q(x, -y ). 

OQX R|^0S?« OX = 'sjft, QN = 4<R OQ = ^gBf = r (*rf§) 1 


vst^r ws^r 

. , m _ ^ _Q N _~v _ PAr 

Sin ^ ) OQ r OP 


—sin# 


cos(— d) 


tan(—6) 


_ ON _x _ ON 
'o|jvs^©t OQ r OP 
_ QN _ -y _ PN 
ON ~ ~x ~ ~ON 


cos 9 

—tan 6 


(4<p$olc<l, cos ec(—d) = —cosec#, sec(-d) = seed, cot (—6) 


W<!J: CWM C?M # 4 <T WV ^l¥tM stOTtW 1 


—cot# 


is. 

sin (-£) = -sin (|) , cos (-0 = cos 0 , tan (- j) = -tan Q , 

cosec (-5) = - cosec (D • sec (-5) = sec G) ■ cot H) = - cot G) 


- #) c<fm l^rcansfifw ^^ivs>ivji> (o < e < : 

*#, cm&ti \ c fr?r5rK oa w«h ox 1w 

zxoa = 0 c<m ^ 1 4^##^ oA'^tftw^R ox 

w zxoy = - c^t*t p or esp ^<r <i#m 

2 

wf-^'S, sf^a- tu'ST-io G#T 


























































fa* ^ ZYOA' = -9 C*M (fa&?T far) i 


^feFT, ZXOA' = - + (-#) = - -9 
OP OQ w ^ *TC?T P « g 

fajpi c«K* ox «fl?r pm « gx 
®fWT i Wto A POM « AgOX 
^i»«.<pl% Oi'j'sraciKi ZOMP = ZONQ , 

zpom = zogx op = og. 

.-. Qi^n i 

.-. OX = PM <fR* gx = OM 

4 1 *I*T P R*»j<l ^HI«P (a;, y) 

OM = x, PM = y 
.*. OX = y, gx = a; 

.-. gf^^tH^y (y,x) 



^a|^f AXOg CTO *n^, 


sin (^ — #) = ~ = cos#, cos - #) = ^ = sin# 
tan (£ - #) = - = cot# 

V2 J y 




cosec 



= sec#, sec 



= cosec# 


cot 



= tan# 


«w>iwi c*w # «fl?r i 

«^f». sin (|) = sin (!-£)= cos| 

/7T\ / 7T 7T\ 7T /7T\ /7T 7T\ 

*“ (e) = *“ (2 " 3 ) = co, 3' *“ (l) = sec (2 " l) = cosec 


^ — #^ C*M ‘jsjo *t?**RT (Complement Angle) 1 <H<pIT5<i 

sine ^r*t?lfi>?r cosine, tangent cotangent ^RR secant 

cosecant <^RT 1 

(|+#) C*tm fawMfifa* ^0 < # < 

*rf?T, ^fBRH ?f*ff OA t^RT *#i OX C$lC* ^5? 4>1&R fafft^a fa* £f$Pf 

t ZXOA = 9 »!RS 4*^ fa* ^ ZAO A! = | C*H ^*HT *C?T (fa&?T 

far)i 


$cOtr 



*oStr 


WJRI br. 


'sm, /XOA = Z.YOA! = # /XOA' = 


■SIR OA $*t?T P(x t y) WWIWI i 

OA' %*fir Q ft 5 # 1^OTOF= y 

OQ ^ 1 P 'Q Q fi*t C^IC^ aj-voi(.**?<! ^*t?T PM 'Q 

QAT l*lft i *\Q(-y, v) , 

.-. /POM = /NQO = Z.YOQ = 0 --e/f^ 

i£1^ *i»k.<pI% Qi'jj'sr A POM 'Q AQON <*RT5TC*ff _ ^\5<9 _ 

/.POM = / NQO, /PMO = /QNO ^ X' N o M 
OP = OQ = r 

A POM « AQON i 5" 

.-. 07V = PM, Q7V = OM 

P ft^^sfHt^F (®,y) ’5FT, 07V = -PM = -y Q7V = OM = a; 

Q ft 5 ^ Q(-y, x ) 

^IfrRIt *lft, 

sin (^ + ^ = - = cos#, cos (^ + #') = — = —- = -sin# 

\2 Jr \2 / r r 

/7T a a; x 

tan I — + #) = — = — = —cot# 

\2 J -y y 


y = .y = _ sin 0 


cosec = sec#, sec ^ 


# I = -cosec# 


cot (^ + ^) = -tan# 

■sp®^: wwiwi cm*\ 0 <t wu $n?itw i 

«<»». S i„(|)=Si n (| + ^)=C0S^ = ^ 


= tan 


7 r 7r 

2 + 4 

7T 7T 

2 + 3 


. 7T 1 

= -sin- = — 7= 
4 y/2 

7T 1 

= -cot- =- 7= 

3 V5 


/ 37r\ /5 tt 

sec I — I, cosec I — 


cot 


^TR ft^ ^ 1 






iVo 


(tt + #) (o < # < 

^ \«fWT OA ^ W«fR OX ^ W b^ltH 

ZX0.4 = 0 <*RS f^ 5 ^C?T i>'8'»i(.’t ZAO A' = 7 r C^M ^E3T 
(tar fsai) i ^pr ZXOA' = (tt + 0). 


4 1 *t*T OA?f*lRT^*fa t<ic,<plc*il P OA' <*RT 

1 

j 

i 

k 


$*t?T Q ft 5 # «fl>l«relM <?H, OP = OQ = r 

PM 'Q Q7V 

Ulf^i 


n + 0/ 

s* A 

P(*,y) 

A POM « AQON WL+m WfmM TOG . N T 

>Te 

_k. 

ZOMP = ZOiVQ, ZPOM = ZQON X' 


M 

OP = OQ = r. IsrgTO WI i f J 

.-. PM = Q7V <*R* OM = OiV ^ 

Q(-x, -y), 



r 



4*R pf^^fHt^ (x,y) ^PT, ON = -x, NQ = -y 
:. Q (—x, -y) 

sin(7r + #) = — = —- = -sin# 


cos(7r + #) = — = —- = -cos#, tan(7r + #) = — = - = tan# 
r r —x x 

cosec(7r + #) = —cosec# 
sec(7r + #) = -sec#, cot(7r + #) = cot# 

"sp^T: «M»IWl # ^ filWlW i 

Ap. sin = sin (tt + = -sin (0 = -y 

/57r\ / 7T\ /7T\ 1 

cos {j J = cos (* + J ) = -cos (j) = -^ 

,an (T) =tan (’ r + D =tan © = ^ 





v. 


(tt-0) 


( 0 <s< i) : 


s# ffwi ?ftr 0,4 ^nf? to?i? ox csiw ?f§? ^fi>t? WN to w ^xoa = 

# cro %vnr to i to zxox 1 = 7T cro %**m to? *t? 

OX' (TO* ?f^? TOt? to ^C? ZX'OA! = -6 (TO TO (to? #3f) i ^sf3C? 
ZXOA' = 7T + (-0) =ir-d. 

OA ?f%?^*t? P tflwlwl 4?? OA' 4?^’!? 

Q CTCT01?*51?$ (?H, OP = OQ = r ?? i y 

4?? A OMP « A07V<5 RpgeftUM 

TOJ ZOMP = ZOiVQ, ZPOM = ZQON A '. 

4?* OP = OQ = r. ^TO* Ql^il ?*TO >5?? n . e 

OX = OM, QN = PM. l^erC>T9 I 

4?? P f^J? (x,y) ?5®r OM = x, X' NO M x 

PM = y 

:. ON = -x , NQ = y Y' 

:. Q f^J? *?t?t«F Q(-x, y) 

'»k(.«i, sin(7r — #) = - = sin#, cos(7r - #) = — = — - = —cos# 
r rr 

tan(7r — 0) — — — —- = —tan# 

—x x 

^^atc?, cosec(7r - #) = cosec# 
sec(-7r — #) = —sec#, cot(7r - #) = —cot# 

■5PTO: WWIWI CTO # 4? TO SfCTOJi 

S in(|)=sin(x-|)=sinQ=^ 




= COS I 7T-r I = -COS 


= tan (jr — —J = -tan 


cosec 


4? ?T? f?*f? TO i 


# <4?? (7r — #) CTO TO 9 !? TOjW i (TO 6 !? sine 'Q cosecant 

TO? 'Q Id 3 ?RP|tS i Rpj cosine, secant, tangent 'Q cotangent TO? 'Q 1?*tffcs 






©H>U<J ftPfc 


Mr* 

- 0^ (o < 0 < 

^thSTIt m 

sin ^y — 0^ = sin {71- + (^ — 0^ } = -sin (^ - #) = —cosd 
cos ^y — 0^ = cos {71- + (^ — 0) | = -cos - = -sin0 

tan ^y — 0^ = tan {71- + - 0) } = tan ^ - 0^ — cot0 

cosec ^y — 0^ = -sec0 
sec ^y - 0^ = -cosec0, cot ^y — 0^ = tan0. 

■sp^j: wwiwi c*t*t e sictiw i 

( 2 tt- 0 ) C^tm QlWNflflfc* (o<e< 

Slf^s ^ItW (27 t - 0) &'8'»lc s t «ltW (-0) c<pl(.Hs 

m 1 ^1$ (-0) « (2tt - 0) C^tm QlWMfrfo* Wf 1 

.-. sin(27r — 0) = sin(—0) = —sin0, cos(27t — 0) = cos(-0) = cos0 

tan(27r — 0) = tan(—0) = -tan0, cosec(27r - 0) = cosec(-0) = —cosec0 

sec(27r - 0) = sec(—0) = sec0 cot(27r - 0) = cot(—0) = —cot0 

CTWlCTt CTW 6 SfWFStl 1 

(2?r + 0) CTSim (o < 0 < 

2|tw '*ll | i 4< f '0|<iHlc.*i (27r + 0) 'oi^Hh &'5'oic , t ^1141^ 0 C^WtT 'S (27t + 0) 

1 

sin(27r + 0) = sin0, cos(27r + 0) = cos0 
tan(27r + 0) = tan0, cosec(27r + 0) = cosec0 
sec(27r + 0) = sec0, cot(27r + 0) = cot0. 

«wiwi ctw ^pi¥^rr atwtwi 



■SoJir 


Wjm V. 


o <#< 


^ c^tm ^ 
2 / 2 


0 = 27r " 


•'• Sin (i +s ) = 


) = sin { 


27r — (^ — ^) } = -sin ^ — # j = -cos# 


cos ( + 6 j = cos - #) = sin# 


tan f ^ + # j = -tan - d'j = -cot# 


cosec f — H- 6> 1 = -seed 


6 I = -tan# 




# = cosec#, cot 


C^M # ^ ^pp^gjt steitw 1 


«»IWI c^tm (n x | ± #j c*tm 

ro<#<?v 




*\*fou5 ct c^n?rr <7Ftm 1 

m y sww siw n^itH m wr - - «*rt n 

z z 

1 sm (n x | ± #) «|H>IM 8W*f ^ i 

*JH $.. n CSfl^S ^ *Rf*f s|l<p<.<! 'spffc sine sine ^I<PC<1, cosine 

cosine R'sjlft i 

n Rostlv® ' 3 Tv , *lJt '5^T sine, tangent 'Q secant ^♦ffa’tjFTl' cosine, cotangent 

'Q cosecant 4 *lf?P^© '55^ i 4<p$'»l(.<i, cosine, cotangent 'S cosecant 
sine, tangent 'Q secant 4 *iRi<i1'©'® '55^ i 

K\*\ 0. (nx^±9^ c<ph &' 5 '»k’t c^i5l ©this 4 fill's '®ii‘ ! 1tff®^ 

OT 1&3? WR. ^ ftljpP® ^*tfa©<r ?&W5 I 

Rfta (4*ttCT '#ft® 9 Nf^ >»iIrIc*i) wwlwl Qic<pMfaFs<p 

Qu.<pMfafc><P ^[*tF© W?It '5^It i 





sin + 0^ CTO n = 9 ftwtlvb *R«lJt sin 

^ cos^FTi (y+^1 ^ %»fa b^vsl^t S|K?F WT sin 4<i *RtW I 


.-. sin f — + 0 1 = cosd 


sin ^y - e^j <43 CTO n = 9 tolvb ^y - 0^ 8WT «rfafa sin 

*RtWi 


.-. sin — #J = cos9 

tan ^y + 0^ «iRT CTO n = 9 tan ^ cot ^ ^y + 0^ *m ^t 

o^'»lc , t tan i^RT f&3? *IHN<p i 
/. tan f y + 0^ = -cot0 


^5tC^, tan I —— 0 1 — cot0 


sin (± 0^, cos (ll7r ± 0), tan (± 0^, cot (187r ± 0), 


sec f y- ± 0 1 cosec (87r ± 0) 


0 C^t? ^*ttff® sm W i 


cos 


cot 0- 


$.«. jm i 

sin(lO7r + 0) 


*0 tan 


®> ~ {-it) 

' 3 TSIt^ft 5 T: 

^0 sin(107r + 0) = sin(20 x ^ + 0) 

n = 20 sin(20 x - + 0) C^f < # 21 £N*T D'j'sk’t 'onfalls i 

z 

.-. sin(107r + 0) = sin0 


*o*1r 






V. OlG<Pl c tfsrf% 


f 19tt\ 

(r* 7I "\ 

cos o 

= COS 07T + — J 

V 3 j 

V 3/ 


7T 7T 

2 + 3 


197T 


n = 12 - 2m W#«7s l 


.’. cos 


197T 


7T 1 

= cos— = - 
3 2 


*t) tan 


117T 


/ 7T\ / , 7T 7T 

= tan ( 27 t -) = tan (4 x-— 

V 6/ V 2 6 

117T 


n = 4 -Fgsf i 


tan 


117T 

ir 


6 

7T 1 

= —tan— =- -= 

6 y/3 


cot ^# - = cot |- ^y - 0^ | = -cot ^9 x ^ - 0 

n = 9 y - 6* sfm ^g^tot i 

/ 97r\ 

cot ( # —— j = —(tan#) = —tan# 


®) sec 


177r 


= sec 


j [v sec(—#) = sec#] 


= sec (17 x 


7r 


n = 17 ^ 


177T 

^T’ 


y 


W7^<\ v5[#«t^ I 


sec 


) = cosecO, 

2 J 


$,8. "5TR W: 

11 1 101 31 5 

sin— 7 r + cos—7r + sin-7r + cos—7r + cos-7r 

90 30 90 30 3 

11 1 101 31 5 

sin—7r + cos— 7 r + sin-7r + cos—7r + cos-n 

90 30 90 30 3 

22 6 202 186 300 

= sin——7T + cos——7T + sin—— n + cos—— n + cos—— n 
180 180 180 180 180 

22 6 ,22 , , 6 . 60 , 

= sin-7r + cos- n + sin(7r H- it) + cos(7r H-7r) + cos(27t- n) 

180 180 v 180 ’ y 180 ’ y 180 ' 

mf-^8, W-io G#f 


ib -<t 
























.22 6 . 22 6 60 
= Sin—— 7T + COS—— 7T - Sin—— 7T - COS—— 7T + COS—— 7T 
180 180 180 180 180 

7T 

= C °S- 


41®?: ' 5 Tt»T 

9 7T 0 137T 0 167T 0 477T 

cos^— + cos" 1 —— + cos'—— + cos'——— 

15 30 15 30 

tan# = cos# W5FF ^T, ^ CT, Sm f + ^° S ^~^ 

12 sec(-#) + tan# 


WjFl: tan# = ^ <1R? cos# ^QTrm # i 

tan# = 4 = - 
12 a: 

a: = 12, y = 5 

r = 7(12)2 + (5) 2 = 7144 + 25 = 7169 = 13 

■ a -V 5 * ~ x ~ 12 ™ n 1 13 

sin# = — = ——, cos# = — = —— 4^? sec# = —- = —— 

r 13 r 13 cos# 12 


sin# + cos(-#) _ sin# + cos# 
sec(-#) + tan# sec# + tan# 


5 

12 

17 

13 ” 

13 _ 

13 

13 

5 “ 

8 

—— + 

— 

— 

12 

12 

12 


_ 17 12 _ 51 


cos(—#) = cos#, sec(-#) = sec#] 

[2p#Fs] 


fclUiH tan# = -73, - < # < 2?r^ # •fRT'siH W? 

Zt 

' 5 r 5 H i (H: tan# ^STTRl # ovj'ojc’t «H<pc<i i 

&'g'oi(.’t tan# = -73 = tan (^ - ^) = tan ^“ 


WCTWI '5TH i - < # < 2 tt 
'SIMM, '&lK tan# = -73 = tan ^27 t — ^ = tan ~ 


$cOtr 




br. Ql<.<pMftfo 




■■■'-T 

sRHc^Mj RR i ^R 4 1 — < 9 < 27r 
z 

„ 27T ^ 57T 

.•. 0 RR — 'Q — 

3 3 

^‘1 RRRR RR: 0 < 9 < £ ^ sin0 + cose = y/2 

z 


RRRR: sin0 + cos 6 = \[2 

Rt, sin0 = V2 — cos 6 => sin 2 0 = 2 — 2\f2cos6 + cos 2 9 
Rt, 1 — cos 2 6 = 2 — 2\/2cos9 + cos 2 9 
Rt, 2cos 2 0 - 2\/2cos 9 +1 = 0 ==>• (\/2cos0 - l) 2 = 0 
Rt, v^cos 9 -1 = 0 

Rt, cos0 = ~^= = COSt 
V2 4 



RtfR RRtRR: 0 = - 
4 

*b% 0 < 0 < 2 tt RJRfe Rvfi<fr<HfijR RRRR RR: sin 2 0 - cos 2 9 = cos0 


RRRR: sin 2 0 — cos 2 9 = cos9 
Rt, 1 — cos 2 9 — cos 2 9 = cos 9 

RT, 1 — 2cos 2 0 - cos 9 = 0 =+ 2cos 2 9 + cos9 -1 = 0 
Rt, (2cos0 - l)(cos0 + 1) = 0 
2cos0 — 1 = 0 WRf cos0 + 1 = 0 
^r<K, cos 9 = ^ WRf cos 9 = —1 

COS0 = COS^ ^RRT COS 9 = COS7T 


O 

*Y 


CRT3^ 0 < 9 < 2tt RR sR'fiRtRj i 

Rtfs 'mm-. 0 = ^, tt 





ib-V 


2 (sin#cos# + v / 3) = v^cos# + 4sin# PPHPI 0 < 

# < 2ir 

vSnk<H A = COt ^ + cosec ^ —1 i£)^ 5 = cot# + cosec# 
cot# - cosec# + 1 

<F) # = - -^r (TKt'S OT, B = V3 

O 

*0 ^ A 2 — B 2 = 0 

«t) B = 4= <iR* 0 < # < 27r^ # Wi 

V3 


7T 7T 7T 

^) B = cot# + cosec# = cot- + cosec— [v # = —] 

o o o 

1 2 _ 3 _ /- 

_ vl + v! _ vi _v 


*0 A = 


cot# + cosec# - 1 


cot# - cosec# + 1 
cot# + cosec# — (cosec 2 # - cot 2 #) 


[y cosec 2 # - cot 2 # = 1] 


cot# - cosec# + 1 
cot# + cosec# - (cosec# + cot#) (cosec# - cot#) 
cot# - cosec# + 1 
(cot# + cosec#) (1 - cosec# + cot#) 


cot# - cosec# + 1 


= cot# + cosec# = B 


«l) B = 


A 2 = B 2 

A 2 - B 2 = 0 
1 


V3 


^t, cot# + cosec# = 


V5 


cos# 1 

+ 


sin# sin# 


1 


cos# + 1 _ 1 ^ 2 ^ cos q + l) = sin# 

sin# i/3 

^t, 3(cos 2 # + 2cos# + 1) = sin 2 # [^f W] 


^t, 3cos 2 # + 6cos# + 3 = 1- cos 2 # 

4cos 2 # + 6cos# + 2 = 0 ==>• 2cos 2 # + 3cos# + 1 = 0 
2cos 2 # + 2cos# + cos# + 1 = 0 






*o$1r 


br. 




^t, 2cos#(cos# + 1) + l(cos# +1) = 0 =>- (cos# + l)(2cos# + 1) = 0 
/. cos# + 1 = 0 WRf, 2cos# + 1 = 0 
Rsfk, COS# = -1 Wt, cos# = -^ 




, COS# = COS7T R^Rf, COS# = COS C0S 


0 = 7T ^Rt, 0 = ^ 

o O 

. 27T 47T 

■'' # = T’ T 

’RWR 0 = 7r, ^ 

o o 


voi^crj^l br.O 


i. sin^4 = -4= sin 2A ‘5?T "STR ^5 ? 
lV2 1 

* vi *> 2 

-300° <R>R ? 

sm *o MR 

O. sin# + cos# = 1 0 <*RT 'STR 

(i) 0° (ii) 30° 

Ires <?FRft 

S 5 ) i *1) ii 

8 . 

(«) tan# = | 

(ii) sin# = - 
(in) cos 2 # = 

2iO 

Ires <?FRfi> 


n) 1 

*t) i fiR 

(Hi) 90° 

’t) i'Q ii 


R) V2 

S) 


R) i 'Q Hi 






ifeo 


i 'Q ii i 'Q in *t) ii 'Q in 

fitM «P <t « 'b ^ SftS}?r lit«: 

C 



^0 i, ii « m 


5 


d. sinB + cosC = ^5? 

*) — *) 
a 

'b. tan# <iW ' s tt»T C^P#? 

—-— 

' a 2 — b 2 

*0 . 

y/tf=F 

S. ' 5 tT 5 T ft*f?t '^': 

^0 sin77r 

23tt 

~6~ 


^1) tan 
sin 


317T 


V. SfsfR CT, 

_ 177r 13 tt 

^ cos To” cos 


2 a 

T 


*0 


a 2 + 6 2 
ab 


*0 


a' 


-.fi 2 


y/a? — 6 2 


cos 


$) cosec 


117T 


^0 


a& 


a 2 + 6 2 


’t) COtll7T 


197T 


sec 


■®t) cos 


(-?) 


257T 


97r 7T 

+ COS-h COS— = 0 

10 10 10 


.. 7r 57r 77r ll7r 

tan—tan—tan—tan—— = 1 
12 12 12 12 


. o 7T t n 5tT , o 87T 

nj snr— + snr— + snr— + sin „, 

7 14 7 14 

- . 77T 137r 57T . 117r 

^t) sin—cos—-cos—sin—- = 1 

3 6 3 6 


2 9tt 

2 = 2 


. 137T 137T . 117T 

sin——cos—--sin——cos 


6 


6 


“T 1 = 1 


■p) tan# — - sin# ^IMN^ '5£et (FNlQ CT, 
4 

<». ' 5 lT 5 T ^?T: 


sin# + cos # 
seed + tan# 


14 

"5 


*o)1r 



■SoJir 


- 9n 57r . 3l7r . 5ir 

cos— + cos— + sin—— sin— 

4 4 36 36 

.. 7 r 37r 57r 7n 97r 

*f) cot—cot—cot—cot—cot- 
20 20 20 20 20 

.v <) 7T n 37T n 57T 0 77T 

*t) sin - + sin — + sin — + sin 2 — 
4 4 4 4 

v n 7T n 3 /1 n 57r n 7"/l 

^T) cos 2 - + cos 2 — + cos 2 — + cos 2 — 
8 8 8 8 


®) sin 2 


177T 


,57T 


37tt 


. OW/I 

18 +Sm T +C0S 18 


9 37T 

+ cos 2 — 
8 


io. 


o 

sin20 — 2sin0cos0 — --^ *1) sin30 — 3sin0 - 4sin 3 0 

1 + tan 2 0 otan0 

*0 cos30 = 4cos 3 0 - 3cos0 ^1) tan20 = 


1 - tan 2 0 


sm ^ *p*t ^ a (^m) ^ fa# 


37r 

cota = — \/3, — < a < 27r 

. \/3 7T 37T 

*0 sina = , 2 <a< Y 

i*. o < e < |) 

^0 2cos 2 0 = 1 + 2sin 2 0 
*0 6sin 2 0 — llsin0 + 4 = 0 

®) 2sin 2 0 + 3cos0 = 3 

iO. ^It^R 0 < 0 < 27r) 

^0 2sin 2 0 + 3cos0 = 0 
’t) cot 2 0 + cosec 2 0 = 3 


«i\ 1 7r 37r 

*0 cosa = —— < a < — 
2 2 2 

^T) cota = —1,7r < a < 2a 


*0 2sin 2 0 - 3cos0 = 0 

^0 tan0 + cot0 = — F 

V3 


$) sec 2 0 + tan 2 0 = 


4(cos 2 0 + sin0) = 5 
tan 2 0 + cot 2 0 = 2 

■p) 5cosec 2 0 - 7cot0cosec0 — 2 = 0 
o 

2sim;cosar = sin# (0 < x < 2n) 

i8. 6440 ftwlPUJlH i um « 3.5° C^M TO i 

■sn^p fcprf’fr ij*u crms m i ot o. 84 ftSra to 

’lift Iro TO i 

um « top vfaps TOtf w uMh cto to*nr 

"TO? 

si) um «*ra* ^ ^ i 



©W>UtJ *1 Ifefc 


«0 um <^^5 ^imr ^ 8 Tim cro «n#fer firffclfr *v^n ^r? 

*<t. 



^) to ,45c ^si<j>i« sm «fro i>i 4 ifi>« ,45 &Nr 25 <?r.ft ^r 0 

iRTSTR W? ^Ftfi> 1 

«0 ^ 5 C ^wfl> si% wwc 6 5 ?r quRfo bi+ifl>n w w? 

*1) fPC2T A BOD sin# "STR «u<irIs ^C?T sRW CT, tan 9 + secO = x 

i'Jj. >i) < pf5 Qi'gcsra C^fS 7 wPi <£R? ^CDGii c^liS c < pk c R *tfiRW 

15° ^T ^©R '»iF©'S?c.'srsi frRj W? 


*o*1r 



'srom s> 


(Exponential 

and Logarithmic Function) 

wimlw 'Q steiffifter i 

cw ^prc^ljt telfa® ter Tpt?»tCT?r ew i 

4 w^irm c*n^ t*m%rr - 

► vs <uwt i 

► ^5f 'Q ^ar smn « swr <rjfs i 

► 'S < H?P p lf?R> ^TMJt <P 30 © i 

► ffim ^ar sim « stcaffl *n<M i 

► *r*ti%c5Gr f%f% *i%£t *ti<jw i 

► ^5#l?r, ^iilMii 'Q *i?itom TFK*tEa?r *« *rm^ ares «tif*ltte writ 

► ‘ f Ffs x i*'i j i^c?<i (FF#^ w^»r wrsffl ^ i 

► *t*ii%%« *iwrre tfk*m>i^m» (prefscare wij te«it*re ’imw i 

► *re vs sifter *rrew i 


TJtffFf \Q vq^qi^ >|b<p 

w-ffl <21% «ite wkf#® fte t£i w^n^rm rerctf wt 

^FTt: 

r w <rF®^ ^ure 

AT *R*B1?T OT& 

Z ^5T Tfo^ (^ 

Q ^T^r ^®Ft i 

#f®- ssre-io g#t 















































































a “ff *R«BT ^5TtR*t -Jit *RT5FF ^t W5FF ^5 *HBT «W n <*wfl> *HtW ^ 
^R^lJti '»k<.«i a Wn*t e f ^oo*! ^I<p»ifi>w» 1%*lt^?f a n = a• a• a• • • (n ^1?T) <4^? a n 
C$ ^»lt ^ a «iRT n i a ^®Tf ^ 1%% (base) n <& ^®1t ^ 

a «£RT ftps ^t ' 3 JW (exponent) i 


3 4 4?r CTOf 3 41 

/ 2\ 4 2 

f - J 4ft cw f%f% - 4 1 


?R®5t: ^®T ae R 4ft 'Sfstf 

i. a 1 = a 

a n — a • a • a - •• a (n ^R 14 !^ ^’ftW), n E N,n > 1 


v o|^pi*t 


'01^*11 ^&(.<PS a x (a > 0) iRT "sjt 5 ? >5»i*i'ol(.<i ftRv ^?lt ^?T CT, x 4?T 'JjfRt 'sihq 'SfRT p 
4ft wv dp 4ft -siH a x 4ft -sit^ ^rm ^ i 3^ ^r^ Rwmi i *>imr 

*flft, V5 WspHi *R*|JT <IR* V5 = 2.236067977 • • 


’tt'QTTf 4fti Ww %»m OT ^5t • • • ^t ^t w^) I y/5 4ft 


Pi — 2.23 P2 — 2.236 p 3 = 2.2360 P4 = 2.23606 ps = 2.236067 
p 6 = 2.2360679 p 7 = 2.23606797 

RWMl W 3^ 4<T "SIH ttpH?T 

= 3 2 23 = 11.5872505 q 2 = 3 2236 = 11.6638822 q 3 = 3 2 2360 = 11.6638822 
q 4 = 3 2 - 23606 = 11.66465109 q 5 = 3 2236067 = 11.6647407 
q 6 = 32.2360679 = n.6647523 q 7 = 3 2 - 23606797 = 11.6647532 
m (4\t ftftm w *w*ft\ ffiro) i 

<H*sR<J> 3^ = 11.6647533 • • • 




^5 i. a £ R n e N a 1 = a, a n+1 = a n • a. 


n +1 

£faH: ^Rjfcl^lSl a 1 = a n € AT <*RT a n+1 = a • a • a" • • a -a = a n • a 
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$cOlr 



*o*tr 




ii»(j- 


«v<u: N , <iI'o|R<p ^wnmr C 5 ^ 


^3T $,. a E R m,n E N RC«1 a m ■ a n — a m+n 


2|WH: c<ic<pI(.*iI m E TV FifirS <pw n 0*ft«Tt <j|<w a m ■ a n = a m+n •••(].) 

Rmmi ^1% i 

(1) <fl n = 1 *lft, 

< 3lW' 5 t^ = a m • a 1 = a m • a = a m+1 = pjjg i] 

:.n = 1 <*RT stu (1) J i'») i 

<4*I«T *rf?T, n = k ^ (1) i Wffc, a m • a k = a m+k 

a m ■ a k+1 = a m (a k ■ a) i] 

= (a m • a k ) • a [*im 

_ a m+fc . a [vnj| W |^ <p*vj^|] 


= a m+k+1 i] 
n — k + 1 <*R ©M) (1) ^HoJ i 

*rs»t ueN *hw \j (i) ^©ji 


m,ra € TV 4<J a m • a n = a m+n □ 


a m ■ a n — a m+n 

jjdiflta jjm+h CTttw ^ar i 


_ a ™ 

^3T O. a£i?,a^0 m,n E N,m ^ n 3,c«i — = < 

CL 


a m ~ n , *M*rm>n 


a" 


-, m <n 


2 RH: 

i. >ic*i <pF, m > n 'skc 4 ! m — n E N 

. a m-n . a n = a (m-n)+n _ a *» [^f 

a m 

.-. — = a m_n p5tc*t?r ^m] 
a n 

*JC*i <pF, m <n '©kc®! n — m E N 

:. a n ~ m • O m - a (n-m)+m = Q n pjjg «jj 

a m _ 1 

a n a n ~ m 








^5^T: *[**#£» m e t ^rt [^ar * «W ^f'l] 

^ar 8. a e R ^ m,n e N *?[ (a m ) n = o mn 
■^31 £. a,b e R <*R? n £ N ^jPT (a • 6) n = a n -b n 

ftzm 9 Wf^5 SfoW W| 

Ijff « t'ltW iff 
^R^t: a€i?,a^O^T, 

©. a 0 = 1 

8. a _n = —, OT41PT n € iV 
a n 

»C«><U: a J&C < P^ *lt?T B lt ^fSRI «T^ "3NT "5$, C*H CTtt®R» ^3f a m • a n = a m+n 

croft fcre site*? i 

^ qTI 

->i<flfi> m = 0 *iRT 'st’V J i'»j ^f, '»(.<! a°-a n = a 0+n W*fk, a 0 = — = 1 9fio ^,(.<11 

a" 

i3<p^'»lc<1, ^juqfS 'srfff m — —n (n € N) <4^ 'st*U ^TSJ 30® '3$, 

'»c.<i a~ n • a n = a~ n+n = a 0 = 1 ^T*fk, a~ n = — Re's 3M i <^lf^rc<P «v»p 

a n 

^f|^«t i. <p) 2 5 • 2 6 = 2 5+6 = 2 11 

'O ^=3 5 - s = 3 2 

3 s 1 1 

’ 3 5 3 5-3 3 2 

_ /5\ 3 5 5 5 5x5x5 5 3 

W "4 X 4 X 4"4x4x4 _ 4 3 
®) ( 4 2 ) 7 _ 42 x 7 _ 4 u 

5) (a 2 6 3 ) 5 = (a 2 ) 5 • (6 3 ) 5 = a 2x5 • 6 3x5 = a 10 5 15 

^ 6° = 1 

*0 (—6)° = 1 

D 7-> = i 

7-2 = — = — 

' 7 2 49 





*o$1r 


&>. pffa« *MfWtar 




«) io _1 = 
*) i<r 2 = 


l _ 1 
102 “ loo 


O. m,n e N ~§F t (a m ) n = a mn ^5^ W5t %Ft?J W fa?l C^ft'Q OT, 
(a m ) n = a mn C*T*lfaT o^OiWmeJViWneZ 


^IWT: STOW ^xs ^ (o m ) n = a mn • • • (1) 

<.*HIW, a^O <*R? m G TV n E Z 

m i. sWct'sict^, « > o, <*rc*oir (l) W5t%Ft?r WCT'QTit ^btc*i 
m *. -sn?T n = 0 (a m ) n = (a m )° = 1 

<*H*, a mn = a? = l[v n = 0] 

.’. (1) J 1'®J I 

*ft*t O. '5TC ! T n < 0 ^ n — -k, C^TICT k e N 

i£TCWI (a m ) n = (a m )~ k = ———r = a~ mk = a m (~ fe ) = a mn 
K J K J (a™) k 

a m 

8. JHf« OT, m,nGiV^M — = a m “ n , a ^ 0 

a n 

_ a m 

m > n — = a m ~ n [p o] 

_ a m i 

m <n ^C®1, — =- pJ3T Ol 

a n a n-m < 

a m 

.-. — = a -( n - m ) pRWt 8] 
a n 

= a m ~ n 

a m a n 

m — n RC«1, — = — = 1 = o° pR®t o] 
a n a n 

= a m ~ m = a m ~ n 

«qv<u: ^5 jjdc<ps >kvs8|’J[(,«iI (, < )C < pIc.*iI m E Z st*!) a m <3^ ^jMjt ^It'QTIt 

m, a ± 01 pF ^RT pi RT*lT<H«KR p 

•p<ps sW'f Trt?r i 

pi '5>. a 7^ 0, b ^ 0 m, n E Z 

i. a m • a n = a m+n 
a m 

*. — = a m_n 

a n 







©. ( a m ) n = a mn 


8 . 

< 1 . 


(afe) n = a n b n 
/a\ n a” 

U/ = ¥ 


’llftlw ’WfeUi Celt'S OT, (a m ) n = a mn , C^IIW a£R^n£N 

*S>) ’llferfw TOft (FNT'Q CT, (a • b) n = a n • b n , OTttPT a,b £ R 

n£ N 

«t) 5 Ttf«lfw *NfTO CW3 CT, a > 0 ^ n € iV 

\a J a n 

(a6) n = a n b n ^3f Wt? TO <7T%3 CT, CTTO 

a,b £ R,b > 0 n £ N 

'?!) fl ^O^m,neZ *HT5FF ^bt<M 'SRJ a m • a n = a m+n 

•*i'©j'©l ’ffasfa <p« C F f*tt'8 CT, a m ■ a n = a m+n *T*R (i) m > 0 n < 0 (^) 
m < 0 <*T^ n < 0 I 


<*T?T ^JMJt 


^Tv'Et: n £ N,n > 1 <3^? a £ R *lf*T ‘3' S I*T x £ R 3|k<P CT»T x n = a ^T, '©w x 
<& a n ^T^fT ^«Tf I n = 2 ^«T ^fl(.<P n = 3 ^fl(.<P 

^«Tt ^?I i 

<t. ^ ) 2 -2 16-4*1 4 ^r^r, TOT (2) 4 = 16 ^ (-2) 4 = 16 

*0 -27 «fl* ^fr -3, (—3) 3 = -27 

*t) 0 n ^1 ^®T 0, 4l<H J i 4 P«i n € N, n > 1 <3'?T ®t*u 0 n = 0 

-9 4<r cron to*t ot c*m ^ wttw i 

4*fft*T CT, 

( i) *lf*T a > 0 n £ N,n > 1 ^?I, '©(.<1 a ^ '0|*1*I3 *l*il'9| < P, n '©ik?.i 

>[*iw ^/a ^1^1 <psl '3$ (y/a <*RT y/a ^T*tt ^?I) a 

^ ^ n ^ I n tfSffiS 7R*(Jt a <*RT n ^T^«T 

^ ^©T ^Tt - </a 


*o)1r 






oiir 




icDcJ> 


(w) a < 0 <4^ n € N, n > 1 fat'stl'to 5 f? ! *ljt «w a ^ t£)<pf5 'Sflig n ^fT 
Tit *IHtW i ^ sjfiw - i/a ^t?Tf ^1w ^?It ^?I i n CStfiS ^C®T a ^“T a 

<*RT C^T n^* T^fT <?^ i 

(in) 0 ^ n a/O — 0 

*I^ < U: 


i. a > 0 i/a> 0 

*. a < 0 <iR* n teflvS ^T, i/a= - t/fo[ < 0 |a| ^m. a 4<T *t<mR] 

^iW fc. V4 = 2 ,(v / 4^-2), ^=8 = - 2 = -^8, 


\fa? = |o = 


a, '*N*f a > 0 
—a, *M*T a < 0 


^3T *\. a < 0, n G N, n > 1 n Rc'stl'to ^C«1 C^'Q CT, i/a — — y/\a\ 


Sim: 

i/a = \/-M [•/ a < 0] 

= ^/(-l) n |a| [•/ n tet^5] 

= -VH 

^rr?, </a = - 

-v^7 4<T5lHtet^?ri 


Mf[: -s/27 = -^/(3)3 = -3 

' 3 J3f b”. a > 0, ra G Z <4^ n G TV, n > 1 ^T, (-y/a) m = -y/a™ 

8NH: ^C»i i/a = x -y/a™ = y 
x n — a y n = a m 
^t, y n = a m = (x n ) m = (x m ) n 

<?TC^g y > 0, x m > 0, n fac.<u>*il <P« y = x m 

^t, i/a™ = ( i/a) m 
Wffc, ( i/a) m = i/a™ 

^3T &. ^f*T a > 0 <?HICT m,p G Z <4^ n,q e N,n > l,q > 1 'sw, 

n q 



©M>U<J flffo 


2 tm: 4*IK?T, qm = pn 

<pR, -y/a™ = x 'oIrc (? i, x n = a m 
^t, (; x n ) q = (a m ) q 
^t, x nq = a mq = a pn 
(x 9 ) n = (a p ) n 

^t, x q = a p [^*IJ n '©R Rtf'll <pw] 

^T, x = y/aP 
^<K \fa™ = ^aP 

*lf*t a > 0 n, k € N, n > 1 '©W, \/a — n \faF 


(t: a € R n € N, n > 1 a« — -y/a ' ? T ? R a > 0 ^pRT a < 0 n 
RC'Srlvb i 

■sps^j; I^TTST (a m ) n = a mn [^Sf 'b] 

*|R j i<p s i worn J i'»j '»(.<! ^a»j = an = a 1 = a Re's RC<1, ^fK a» <*R n 

^fT to i i£)^j cro «iEi^iura ®tc^> ^*tc3?r *R®t R*faT 

TOC^i 


a < 0 ne N, n > 1 Real's TOT ^3T R (RC^ <R*IT *IR <R 
an = tfa = — = — |a|« 

«fl^T CTO ’JCSR *||*IM$, an 4R -srH Wt I 

»r«<u: a 'JJfRf *R*tJt TOTS (?TOI a« R?f i <£RR CTO a» 4R 

<pnl R?T i 


R?^t b: a > 0,m G Z <*R? n € N, n > 1 ^C®T a” = (an) m 
*R?ssr (I- « <£PR ^ar V (RC^ <R*ft*lR OT, 
an = (^) m = CT^ICT, a>0,m62^,n6 N,n > 1 


^s^R, p € Z <*R? oeZ,n>l# 4'SR '$$ (3, — = - 'TO R3! cb CTO> OT*IT *IR 

n q * 

_ m 2 

W, a» = a? 


*o*1r 



«f*ura eE>. 'Q 


W&V: ^ TRyBt C^ a r 4<T ^Mt ‘'ItOTT ONtOT 

a > 0 r E Q 1 ^OTlMr CSR3> (?F*IT ^JT5I OT, a > 0 ^®T, r 

2f^H Wt W3 a r <4 <T TflffRT C^tWT ^ ^ I 

^ 'b <4 ^W f^TPT^Tr C*rc^lCSTt 5jM<M *SHJ W^Ii 

^pf io. a > 0, b > 0 r,s E Q ^c«i 

^) a r ■ a s — a r+s 


*0 — = a r ~ s 

a s 

«t) (a r ) s = a rs 
^) ( ab) r = a r b r 



(^)'s (^) '£& sm^ '5rr«ocsT it ^rm ot, 

$,. ^) a > 0 ri, r 2 , ■ ■ ■ ,rk E Q ^®T, 

a n . a V2 . a r 3 . . . a r fe = a r 1 + r 2 +r 3 +-+r k ' 

■*() ai > 0, a 2 > 0, • • • , a n > 0 <4^° r E Q I (ai • a 2 • • • a n ) r = • a^ ■ ■ ■ a r n . 

l r. C f T*ft'Q CT, a^ • a« = a~^ + ^ 

C*T ? TfCT, a > 0;m,p E Z\n, q E N,n > 1, q > 1. 

— 'Q - 'sw w c^ft ot, 

n q 

m P mg np 11 

a^ . a9 = a^ = (a™*) m9 (a^) np [^°Wf \b <K<l] 

- ^(2 n< 3 ) m< ?+ n P [^3f \b] 

rng+np 

— a n( i 

mg _|_ np 

= Q nq ' nq 

rn i p 

= a n q 

(i) ' ? lf^ a x = 1 "3H, C^NIW a > 0 <4^° 1, ^ 3,0=1 x = 0 

(u) ' ? rf^ a x = 1 "3$, C*r*[tE*T a > 0 x ^ 0, a = 1 

(in) ' ? rf^ a x = a y "5TT, C^T^ITC 5 ? a > 0 t S^'° 1, '®l^,(. 5 l x = y 

(iv) ^ifw a x = b x (?I^rn?T — > 0 x ^ 0, a = b 

b 

W-^, ^5- ^-io G#f 





























Stovssj 


vsiR'sH b. Rf*T a x — b,b v — c iflRS (f — a RR, '©CR CENT'S CR, xyz — 1. 

RRtRR: £fW '*F® Rtfs, b = a x ,c = b y 4R^ a = <f 
4*R, b = a x = (c*)* = <f x = (b y ) zx = b xyz 
%b = b xyz Rt, b 1 = b xyz 
;. xyz — 1 

a 

toiUKH io. Rft a 6 = 6° RR, W <?WQ CR, 6 = a? -1 4R* «fl CRCR £RM RR CR, 
a = 2b 3C«i, b = 2 

RRtRR: CR'SRt a 6 = 6 a 
.•. 6 = (a 6 )® = (a)« 

^ = (i) l = fe)‘ = ( a ’-“‘-) f 

= a f • a -1 = a? -1 = WRR^ (2p#fa) 


tlRRlR, a = 26 RCR 



RT, (2) 2 = (26) 2_1 Rt, 4 = 2b 
;.b = 2 (£|Rlf«fc) 

wnktH Rft x Xy ^ — (xy/x) x RR, ^®CR x 4R "SIR iR^fR RR i 

RRtRR: CR'QTIt *m. x xVx = (xy/x) x 

Rt, ( x I ) v/i = = ^x 1+ ^ = = (x x )% 

.-. (: x x = (®*)§ 

„ r- 3 . .3. 2 9 

% y/^ = - % x = (-) 2 = - 

9 

" X ~ 4 

^RlRsR Rl Vf a x = b y = (? 4R* b 2 = ac R?t, W 8RM RR CR, - + - = -. 

x z y 


RRfRR: (RSRT 'oilc^, a x = b v Rf, a = b* 
(f = b y %c = b i z 


*o$tr 



*oStr 




fe 2 = ac ^t, fe 2 = fe* • fez = fex+z 

^t, 2 = - + - 

X z 

2 11 

^t, - = - + - y 

y x z 

/.- + - = - (Sfolffa) 

x z y 

/ b \ &+ c / c \ c+a 

io. sttn ^*?r ot, [ — ] x f — ) 



™=r /X b \ 6+C /rC c \ C+ “ fx a \ a+b 

= I — x f — x [ — ] 


= (x 6 “ c ) 6+c x ( x c - a ) c+a x ( x a - b ) a+b 
= X b2 ~ c 2 X X^~ a2 x x a2 ~ b2 


_ ^,6 2 -c 2 +c 2 -o 2 +a 2 -6 2 


= x° = 1 = 


i8. ^ a i = bv — c* abc — 1 "5$, '©M (?f*lt'Q CT, x + y + z — 0. 

a*=by=cz=k 
*tt % a = k x ,b = k y , c = k z 
:. abc = k x ■ k y ■ k z = k x+y+z 
(W3TIT «llc^, abc = 1 
k x+y+z = l = k° 


.\x + y + z = 0 

S<fr. W 


1 + a«- z + a y ~ x 1 + a z ~ x + a z ~ y 1 + a x ~ y + a* 


^fslWT: >4 , *!TC»T, 


1 + a y ~ z + a y ~ x a-y(l + a y ~ z + a y ~ x ) a~ y + a~ z + a~ 


imtyelM, 


1 + a z ~ x + a z ~ y a~ z ( 1 + a z ~ x + a z ~ y ) a~ z + a~ x + a~ y 


1 + a x ~ y + a x ~ z a- x + a~ y + er 





$.08 

8I5W 3lf"t =---h--- 1 --- 

* 1 + a,y~ z + av~ x 1 + a z ~ x + a z ~v 1 + a x ~y + a x ~ z 

a~y a~ z a~ x 

- a~y + a~ z + a~ x + a~ z + a~ x + a~y ^ a~ x + a~v + a~ z 

_ or* + g~» + g~* _ 

a~ x + a~ y + a~ z 

^ a = 2 + 2 § + 2 l CT, g 3 - 6 g 2 + 6 g - 2 = 0 

C'l'QlJt 'oilc?, g = 2 + 2§ + 25 
/. g — 2 = 2§ + 25 

^t, (g-2 ) 3 = (25 +25 ) 3 = 2 2 + 2 + 3-25-25(25 +25) = 6 + 6(g-2) [y2§+2s = 
g — 2 ] 

^t, g 3 - 3g 2 • 2 + 3g • 2 2 - 2 3 = 6 + 6 g - 12 
^T, g 3 — 6 g 2 + 12 g — 8 = 6 g — 6 
/. g 3 — 6 g 2 + 6 g — 2 = 0 

^T: 4 X - 3 • 2 X+2 + 2 5 = 0 

4 X - 3 ■ 2 X+2 + 2 5 = 0 
(2 2 ) x - 3 • 2 X • 2 2 + 32 = 0 
(2*) 2 - 12 • 2 X + 32 = 0 
y 2 — 12 y + 32 = 0 [»K.*1 <pQ 2 X = y] 

%y 2 -4y-8y+ 32 = 0 y(y - 4) - 8(y - 4) = 0 
% (y-4)(y-8) = 0 

y- 4 = 0 WT, y - 8 = 0 

<Jt, T - 4 = 0 [y 2* = y] 2* — 8 = 0 [y 2® = y] 

^ 2* = 4 = 2 2 Wt, 2* = 8 = 2 3 
;.x = 2 Wfat, x = 3 

x = 2, 3 



*o*1r 


'BTOJfer b. 





i. gfoW^TCT, (a») P = a^, 0N1CT m, peZ^neN 
3,. SfsiH ^ OT, (am\ n = a ,™, C*NteT m, n e Z, m ^ 0, ra ^ 0 


©. 


SttH ^ OT, (aft) " = (a) " (b) " W» me Z,neN 
CPNt'Q OT, 


^0 ^as — 6 s j ^03 + a 3&3 + 63 ^ = a — b 


8 . 








Sob 


(t. 


'5j. 


s. 


... a + a +1 3 ^3 

’s) —-Z5-= aa + a 2 — 1 


3 _ 3 

£J2 + a~2~ + 1 


Wf Wo 


*0 

*0 

«) 

*) 


(i±j)^ x (^)^ 


(^)^x(^)“ 


a — b' 


-b 


a 2 + ab 


y/a 


ab — b 3 y/a — b 


a 2 -6 2 1 i+6 

a — b 


1 


+ 


1 


+ 


1 


1 + a~ m b n + a~ m dP 1 + b~ n cP + b~ n a m 1 + c~ p a m + c~ p b n 



x 



x 



ab 


(a 2 - b _2 )°(a - b _1 ) 


1 \ 6 —a 


(b 2 — a -2 ) 6 (b + a -1 ) 0-6 
dfWQ CT, 

^F) Trfw x = a q+r bP, y = a r+p b q , z = a p+q b r W, TO x q ~ T ■ y r ~ p • z p ~ q = 1. 


*0 a p = b, b q = c W? c r = a W, '©W pqr = 1. 

*0 a x — p, a y — q a 2 — (p y q x ) z W, '©W xyz — 1. 

■^) ^ Xyfa + y\/b + Zyfc = 0 a 2 = be W, 'sw <7f%3 CT, 
ax 3 + by 3 + cz 3 — Saxyz. 

*0 ' I lf^ x = (a + b) 3 + (a — 6) 5 a 2 — b 2 = c 3 W, CENT'S C*T, 
x 3 — 3 ex — 2a — 0. 

’t) ' I lf^ a = 23 + 2“3 W, '©M CT, 2a 3 — 6a = 5. 

^ a 2 + 2 = 3i + 3^ a > 0 W, TO (FT'lt'Q CT, 3a 3 + 9a = 8. 

3 i 2 

«) a 2 = b 3 W, TO (Jf^Q OT, 2 + (-) 3 = ai + b"s. 

■5) ^ b = 1 + 3i + 3s W, TO (W CT, b 3 - 3b 2 - 6b - 4 = 0. 
a + b + c = 0 W, '©w (Trait'S CT, 


*o)1r 



mim a>. 




x b + x~ c +1 ~*~ x c + x~ a + 1 "*" x a + x~ b + 1 

br. R>) RfR a x = b, b y = c i*R\ (f = 1 RR, '©W xyz <*R RtR iR^R RRI 

R) Rfit x a = y b = z c <flR? xyz = 1 RR, '®£R ab + be + ca <4R RR RR i 

R) Rf*T 9 X = 27 y RR, '©CR — <*R RR fRR ^R i 

y 

c9. RRtRR RR 8 

R ?) 3 2x+2 + 27 x+1 = 36 R) 5* + 3^ = 8 , 5 * _1 + Z y ~ l = 2 

?f) 4 3 y- 2 — \6 x +v 3 ^+ 23 / — g 2 a:+i ^ 2 2x+1 .2 3y+1 = 8, 2 X+2 - 2 y+2 = 16 

(Logarithm) 

Logos <4RS arithmas *iIr<p t$RRR "5P® LogarithmR rHr i Logos wf v »ilc®ili>*il 

4R? arithmas ’^Tv^OT i ^©sk Logarithm R'nfcs R?Rjt '©il<.«ili>«il i 

3 K)9il: RfR a x — b ^R, CRR 1 R a > 0 ^Rv 1 '©OR x b <*R a R«il RR 

CRRtR x = log 0 6 

Rf*t a x = b RR, '©CR x = log 0 6 

lR*tffaRRR, RfR x = log tt 6 RR, '©(.<1 a x = b 

ftw b ^kRjlftcR* a <4R x »iR (antilogarithm) R£?T <4R? '©iIrrI 

b — antilogy 

'©ic»i < p RRR log 'Q 2# log <SR f^f% ^§RJ RtRt RR i 
fchlRRM iV. antilog2.82679 = 671.1042668 
antilog(9.82672 - 10) = 0.671 
4R? antilog(6.74429 - 10) = 0.000555 

«nv<u: t<i'aa|l»i<p <wl«i 3 >(.«'u>R RJRRlR r>cr loga 4R '©ihsi RR f^fR RRf RtR (4 Rlf*l«T 

RRR-R*tR G#R R^ff© 1^#5 R*ftt WI ^) 

r^i^ricr, * 1 $, 

log 2 64 = 6 2 6 = 64 4R? log 8 64 = 2 CR£^$ 8 2 = 64 

^5Rt?, 4R5^ RSRjR RRtfRRR M %R CStfro f%R RR | RRtRIRS 1 RR 4RR 

>5^ R?^ 1 JR 1 %^ %T RR i MC4IMI *HtW 





^Obr 


1%t% ’t'ff i ^ c^m ^«ttw *r«ih ®r*nf^ fa# 

■^T *1111 »Tt i 

a>0,a^l 6^0 b 4?T a R>Fq<p ®T’I|Ri»k.<p log a 6 ^t?It ^?it 

^?n 


"# log a 6 = x *lf*r C^®T ■*# a x = b I fa) C^t^ 5 C^Hf ^Ttn CT, 
*) log a (a*) = x 
*t) a log “ 6 = b 

>*. ^) 4 2 = 16 => log 4 (16) = 2 


« 5- 2 = I = l 

j 5 5 2 25 


l0 &<^) = - 2 


n) 10 3 = 1000 => log 10 (1000) = 3 
*T) 7 log 7 9 = 9 [•/ a log “ 6 = 6] 

«) 18 = log 2 (2 18 ) [•/ log a (a x ) = x] 


Pfrf$|pf <2|f# *lf#s gTsrM (JfQTft CfNIwI *?\ i 

i. log a a = 1 <*T^ log a l = 0 
*. log a (M xN) = log a M + log a N 

®- l0 & (^Q = l0 &, M - l °Sa N 


8. log^M") = Mog„M 

d. log a M = \og b M x log a 6 [f^f% ’iRhwis ’jar] 

*o. log 2 5 + log 2 7 + log 2 3 = log 2 (5 • 7 • 3) = log 2 105 

20 

*>• log 3 20 - log 3 5 = log 3 y = log 3 4 
log 5 64 = log 5 2 6 = 6 log 5 2 


( i ) x > 0, y > 0 a^l^I '©w x — y RW log a x — log a y 

(ii) a > 1 4^? x > 1 fjl '©w log a x > 0 


*o*1r 



«f*ura eE>. 'Q 


^o&> 

(in) 0 < a < 1 0 < x < 1 SJl 'sw log a a; > 0 

(iv) a > 1 0 < x < 1 log a x < 0 

^\S. x ^ ’ 5 Ti 7 T <PH 

!og^ = 3^ 

log 10 [98 + Vx 2 - 12a; + 36] = 2 

mm-. 

lo Sv^ = 3 ^ = y 

^t, x — (\/8)^ = (\/2^)^ 

%x = 2§-f = 2 5 = 32 
.-. a: = 32 

CUC^g log 10 [98 + \[x 2 - 12x + 36] = 2 

% 98 + \[x - 2 - 12a; + 36 = 10 2 = 100 

^T, \/x 2 - 12a; + 36 = 2 

% x 2 - 12a; + 36 = 4 

^T, a; 2 - 12a; + 32 = 0 

<ff, (x - 4) (a; - 8) = 0 

.■. x — 4 x — 8 

\B 4 |^ef ^8. Celt'S a logfc6_logfeC x b l °Zk c ~ l °gk a x c? 0 Sk a - lo &k b = \ 

s#, p = a log '= 6_log fc c x b logkC ~ hgka x c 108 *" -108 * 6 
*\W\, log k p = (\og k b-\og k c)\og k a+(\og k c-\og k a)\og k b+(\og k a-\og k b)\og k c 
log fc p = 0^1p = fc° = l 
a}°&k b - h &k c x b hgkC ~ hgka x c hgka ~ logkb — 1 
i>(h Clot'S OT, x ]og « y = y log * x 

' 3 T 5 Tt*ft = T: *lf?r p — log a y, q — log a x 


^s^t° a p = y, a q = x 
( a p ) q = y q ^ y q = a pq 

ms- v^r-io om 











©»«{} flffo 


<fR* (a 9 ) p = iHxP = a w 

. x p = y q<tf x hg a y _ 2/ log a x 

'Snk'sH ot, log a p x logp^ x log 9 r x log r b = log a 6 

— logj? x logp? x log g r x logj.6 
= (logj) x logp?) x (log 9 r x log r 6) 

= log a <? x log ? & = log a 6 = 

(Tt^QCT, — 1 r -rr + ] —hrr + 1—hrr = 1 

log a (a&c) log 6 (a6c) log c (a6c) 


*rf%, log 0 (a6c) = x, log b (abc) = y, log C (abc) = z 
a x = abc, b v = abc, c 2 = abc 
a = (abc)*, b = ( abc)v, c = (abc)* 

(abc) 1 = abc = (abc) * (abc) » (abc) * = (abc)* + v + * 

1 1 1 , 

—I- 1 — — 1 

x y z 

_-_i___i_^_ = ^ 

log a (abc) hg b (abc) log C (abc) 

$.V. p = log a (6c), q = log 6 (ca), r = log c (a&) ^ '©M OT’IT'Q CT, 

1 1 1 

-7 -7 -7 — 1 

p+1 q + 1 r + 1 

'’PltMH: 1 + p = 1 4- log a (6c) = log a a + log a (6c) = log a (abc) 

1 + q = log 6 (abc) 1 + r = log C (abc) 

gram 7—+ 7—+ t —= i 

log a (a&c) log 6 (afec) log c (a6c) 


p +1 q +1 r +1 

-#f ^ W OT»lt« CT, a x b y (f = 1 

y — z z — x x — y 

}o# = }°& =k 

y — z z — x x — y 

loga = k(y — z), lo gb = k(z — x), logc = k(x — y) 


$cOlr 



*oStr 




/. xloga + yiogb + z\ogc = k(xy — zx + yz — xy + zx — yz) = 0 

^t, loga® + lo gbP + logc 2 = 0 

^t, log {a x Wc*) = 0 

^t, log(a x b v (?) = logl [•/ logl = 0] 

• a x b y (? = 1 


^ = = ^^51 a° -b b -c c 

b — c c — a a — b 

*0 a, b, c W?T ^?T, ^ SftX'X W CT, 

log(l + ac) = 2log b 

*t) ^ a 2 + b 2 = lab CT, 

= Jlog(a6) = ^(loga + log6) 


logf^ = ^(logx + logy) UK, W CENT'S CT, - + - = 7 

V 3 / 2 y z 

®) a: = 1 + log 0 (6c), y = 1 + log 6 (ca) 4^° 2 = 1 + log c (a&) ^C<1 sTsrM 
^ CT, xyz = xy + yz + zx 

1>) (i) *lfw 2log 8 (^4) = p, 2log 2 (2^4) = q <5^? q — p = 4 's£^ A ^ 'Sit*? 

i 

($) loga+ = 6 logl4x 8y = 3 'sw x *IM i 


5Jp#T, 'JIW’T 

sf«m *fk»r ^ c®n?rfti « *i?ppih 


sf«m wjtra ^ 

'flllWlMl ^ "5®T: 

(x, y) 

^n#f i 


®V*p <pf^: 


X 

-2 

-1 

0 

1 

2 

3 

y 

-4 

-2 

0 

2 

4 

6 




X 

0 

i 

2 

3 

4 

5 

y 

0 

i 

4 

9 

16 

25 








©«>u>sf *iPr& 






X 

0 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

X 

l 

2 

4 

8 

16 

32 

64 

128 

256 

512 

1024 


^ft#t * 4 x ^ 1^ 1%^ ^lc*m ^J y ^ *It ^t?t y = 2x 

?ifwt i 

7|t#t ^ 4 (x,y) WStt^ m\ 1^5 y = X 2 ^S 

^m\ 

3 ilsf*f o 4 (x, y) 3 1 wc'stlc&s viHt^It y = 2 X qlsl ^*fat <mI ^Ttn i <4 , *ltt J T 2 ^<pf5 ftPrw 

<lhs<l 4^? x <*RT 1%^ »ll(.«m y 4? ^f«fo 'STPT^It ‘ p tN3TTt ^Tt?T I 

•»ji> 4 V '*Ft\*R /(x) = a x ' 5 R 55 T < ll J 's < l ^fv^Ut x 'fl?' ®t*u ' 5 fv'aa|R x s, c«HI<.*i a > 0 4^ a ^ 1I 

(?my = 2 X , 10^ x V* 1 

WR f(x) = a x ^ C^R (—oo, oo)iWCW = (0, oo) 


"^tW: 


w 

(®) 

(8) 

(*) 

«o 


-2 

-1 

0 

1 

2 


y 

1 

4 

1 

2 

1 

2 

4 

a; 

-l 

0 

1 

2 

3 



y 

-3 

0 

3 

6 

9 





1 

2 

3 

4 

5 


y 

4 

16 

64 

256 

1024 


-3 

-2 

-1 

0 

1 



y 

0 

1 

2 

3 

4 



-2 

-1 

0 

1 

2 


y 

1 

25 

1 

5 

1 

5 

25 


£ 

l 

2 

3 

4 

5 

y 

5 

10 

15 

20 

25 

*0 fter ^ w*R w: 

(» y = -3* (*) y = 3x (o) y = —2x — 3 

(8) y = 5 — x (d) y = x 2 + 1 ('fa) y = 3x 2 


*0$br 







*o$1r 


'sromr &. -jiwt 

f(x) = 2 x <^<?r#sr 

y = 2 X *M x <K*J<pfS 'Sf s tf y ^ '5It ; Tt^T^ v »lfa < Pl 2j^o l 



-3 

-2 

-l 

0 

l 

2 

y 

1 

8 

1 

4 

1 

2 

i 

2 

4 


W <pl'»1c'st (x, y) <*ET »ih’J[C«il ^c«i *ttt*t?T 
C*T#3T ’ft'QTIt *ft?T i 

f53f 

(?) X S NI'?1 < P <^R\ |rr| "^5 ^c«1 y t£RT - S|H 

0 (^ftJ) i£|^ <p|^h>lfe *lf^Q ‘^fc'Tt '^pJ ^ 
«Tf Wfk, x —¥ — oo R(.«i y —> 0 ^?T 

(ii) X *l*ll'31<P X ^5 ;y.«n y (£)?■ VJH 

^5 I ^tfk x —y oo RC«1 y —> oo i 
4 f(x) - 2 X C<18? (0, oo) i 



■^1^: C®T#3T 'oi«p»i C^ttW -3 < x < 3 
^) y = 2~ x *t) y = 4* *t) y = 2% 



'*FK*fr 

WCR'J '*Ft?*t I T liR# ^-<4^ TFt?*fa i ^t? <4ET falfRs ^FK*R *m i 
f(x) = y = a x 'fl?' '*Ft\*t«T / _1 (y) = x = lo g a y \x *3^ y *lf?fa^T ^»w] 

Wffc x ^t®Tt y ^ a f#5^ ^T’tlf^T I 

'*mt: *T*t1%ifw /(re) = log a rc C^TR?? a > 0 a ± 11 

CWT, /(re) = log 3 :r, log e x, log 10 a; *FK*K l 










Oo. /(x) = ^ CSfcSR ^ CSS? WI 


/(0) = -^7 = ?^ ^PR'selft's I 
JK ' |0| 0 

.-. x = 0 £R3 W^f 5 # Rnwh ^ 1<ul'»'© x ^ ^SRJ <qha«q 'SRJ SR5 

^FtS?^ fatPlH i 

.-. ^K*tR<r C®tC5R D f = R- {0} 

(x _ _._ 


/(I) “ H “ 


= 1, J N*l x > 0 
— = —1, Wtt x < 0 


.-. wipbt cm R f = {-1,1} 

Oi. y = f(x) = ln^-t^, a > 0 ^ <1^^, ^fe*Nfar OStCSR « GW fafa 


’j^pdar ww *R«m?r *f& ^?^rfw ^ 

a + x ^ ~ 

.-. ->0*IFf «_ 

a — x j- 

(i) a + x > 0 a — x > 0 ^ ~ 

(ii) a + x < 0 a — x < 0 ^ 


*o*1r 







■SoJir 


^*ura s>. 's spi#i 


(i) => x > —a a > x 

=> —a < x x < a 

.'. C®tC*I»T = {x : — a < x] fl {x : x < a} 

= (—a, oo) fl (— 00 , a) = (—a, a) 

(ii) =$> x < —a <4^ a < x 

=$> x < —a x > a 

CSfcSR = {x : x < —a} fl {x : x > a} = 0. 

8|TO WlCT* OSfcSR D f = (*) « (ii) CSfcF s|t 1 
(-a, a) 


C?T®I: y = f(x) = In¬ 


ti + x 


=$> a + x = ae y — xe y 

=> x + xe y = ae y — a 

=> (1 + e y )x = a(e y — 1) 

_> x = a ( eV ~ !) 

e y +1 

y tiRT x ^fl*T 1 

SRfS 'JFt 03® R f = R 


(—a, a)U0 = 


■^tW: 

Iter osi^sr « 

<PSo 



^) y 

, 2 + x 

= In 

«) y = 

=m| 

+ x 

2 - x 

3 

— x 

«0 y 

, 4 + x 
= In 

*0 y = 

=>4 

+ x 

4 — x 

5 

— X 


*&PP1R 

(WTIt 1 

«t4»lMl W«IJt x 4 RTSlRP^pJ, WpF W5FF 1 x «flRT *RPPTR WRlt *pJ 

*HtW 1 x *to»wh<.<p |x| ^Hf sRFW ^ *tW5JR P)«Ptl^l'S'olc<i ^R'aslfii'® 

^ 1 






©M>U>sJ *lffo 




\X\ 


x, x > 0 
— x, x < 0 


O*. |0| = 0, |3| =3, | - 3| = -(-3) = 3 


«tWlH •*FK*R (Absolute Value Function) 
x £ '»(.<! 


x x > 0 

—x x < 0 

(ft ^ i 


V = f(x) = \x = 


flTOT D f = R 9 R f = [0, oo) 


Y 


— 


-—- 

_— 

i 

■ 




__ 

\ 

_U— - 

■.~ 

i 

■ 

“ “ “ 



_ — 


is; 

~—■ 

j__ 

■ 

y 

?F- 





\ 

j/ 

p 

— 


— 

— 

— 


@ 

—■ 

—■ 


— 

-- 


. 

j__ 

■ 

"T“ ” 

“H" 


— _ 

_ —jj— 

. - 


JL_ 

I 


— — — 


-- 

— 

- — 

— 

1 

-- 

— 



r 

vBuKtlM 0«. f(x) = *T*R -1 < re < 0 i flTOT « f*H?T ft$\ 


X 


' 3 T s It^: f(x) — e 2 X , — 1 < x < 0 
x <fl* ^ CTO} -1 CTO 0 «*RT TO I 
OTtCSR D f = (-1,0) 

-l < x < o TOfro f(x) e (e^, 1 ) 
C?W / = (e^,l) 


<FP#3T 

wi <?ro 'ro*tro ctot ir cr n to i 

C*NfM W 5 ! TOt ^ TO I 
TOlfilTO 'G *l$»wh TO?*ltTO C^BoflS 'oi’Bq>»i TOfs fTO 'oil(. < nli>«il TOt TOTt i 

(1) y = f(x) = a x TO C®r#3T TO: 

(i ) a > 1 TO* x CTOTOT fttiW? TOtTO 5 «£<TOT TO^T -TOTO /(x) = a x Wit 

TOtWi 







«fMjm ce>. 'Q 




RH i. x 4R RRlRR RfiRR <|fRR 

m$ rrr f(x) «o?r rr rir i 
rtr *. r«r x = o ^*r y = a 0 = 1 , ^»rt? 

(0, l) CRRtR ^RR <4<pfD R*^ i 
RtR «. X «£RT RJRtW RftRR ^3RJ a; 4R RR RRm 

^fRR rw rw /(x) ^r rr rrtr^ 

Rt£R l x —>• — oo $(.^1 y — > 0 $,GR l 

4RKR y = a x , a > 1 RRsRKRR (R#R Rfc*tR 
fi>Wi C^T^ITC^Tt gc^f i <4RttR Df = (—oo, oo) ^R? 

i?/ = (0, oo) i 


Y 



Y' 


(ii) RRR 0 < a < 1, or 4R RR RRlW Rt RRRJR R*R y = /(x) = a x 
RRlWi 

RtR i>. RR <pR, RR R^R W|«iRc<P x <4R RR 
rrR's cr^s RtRRR R*Nte x ->■ oo rcr 


y —> 0 3,GR1 

RtR *. RRR x = 0 RRR y = a 0 = 1 ^»Rt? (0,1) 
CRRTR ^RR Rft5 i 

RtR \s, RRR a < 1 <4R° x RRRlR 1 ^sRR x <4R RR 
"SR l^^jR RRto ^rf^s ^fRR RKR RKR 
?/ <£|R RR ^>RtRR> RfcR 'RsfR ?/ —> oo l 

^ a = - < 1, x = —2, —3, • • • , — n 'sRR 

V = f(x) = a x = (i)“ 2 = 2 2 , |/ = 2 3 , • • • , 
y = 2 n . RRR n — » oo 'sRR y —»■ oo i 
?/ = /(x) = a x ^R (RMBiR RfC*tR Bg<R CRRftRt 
RGRh 


F 





































































> 

s, 
















> 

\ 




y 

— 

a 











\ 



0 

<c 

i< 

1 










i 
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> 

1 


























































































































F 


^RftR Df — (—oo, oo) ^R° Rf — (0, oo) i 


RRSf: WM Rn?RRRGRtR CRRfe WRR RR 4R? C^RRR « <^®? R^R RR: 

^) /(*) = 2" *0 /(x) = Q) 

*t) /(x) = e x , 2 < e < 3 R) /(x) = e _x , 2 < e < 3 

g) f(x) = 3^ _ 


(2) /(x) = log a x ^R CRRIrR '3TRR RR: 

(i) RfR, y = f(x) = log a x RRR 0 < a < 11 RKRrIRr (RRT RR x = a v 
RRf-^b-, ’tRa- h>R-io G#f 





























































































*>lr 


qw i. r*r y ««Rr *rrr* rr s^Rm ere® 

$llc<P ^sNK, y —>• oo RR a; <4R RR 
^RJR1 W& K$F5 RR ^fk x -> 0. 

RH *. CRE5$ a 0 = 1 RRE®$ y = log a l = 0, 

^sm crriIS ( 1 , 0 ) f^tifti 

RH M>. y <4R RHN<P RR ^ifk y <£RT "HR s^iR^ii X’ 
Rcm %r* rsrr^s c*tff® RtER> wtfk 
y —> —oo RR '®kc«1 x <4R RR R s RH' 5 
C*tff5 RtER* W*fK x —> oo. 

4RR *flE*tR Bwi y = log a £, 0 < a < 1 CRRtERt 


Y 



RG®il i ^RtER Df = (0, oo) ^R? Rf = (—oo, oo). 


X 


(ii) RRR y — log a x, a > 1 '®' ? R 
RW i. W a > 1, y 4R W RtERR WRJ * 4R 
RR RRtW 4R? y 4R RfiRR ^f*RR 

RtER RtEST x 4R RR RRI Wtfk 

y ^ oo RE?T a: —> oo. 

RH R. CRER* a 0 = 1 y - logl = 0 

^5Rfc, GT"Hfl> (1,0) R^tlfti 
Rt*f O. y >4R RHI'R<P RtERR 'SRI y <4R RR $»*lM'o 
^fk C*lER ^NK, y —> —oo RC«1 x <RR RR 
RRtR's '"jww Rc<p Alfa's RR ^fk x —> 01 
‘4’RR f(x) = log a a:, a > 1 4R CRRId^ *flE*lR 
Boa title'll rc®iI i ^RtER Df = (0, oo) ^R\ 
Rf = (—oo, oo) 



r 


^iW «8. /(a;) = log 10 a; 4R (RRfM ^R 

RR l 

RRfRR: RfR y = /(x) = log 10 a; 

CRERJ 10° = 1 R^tE^ y = log 10 l = 0 ^5RT?, 

CR*rtf& (1,0) I RR*T x —> 0 ^R y —> 

—oo i RRR x —> oo 'sRR y —t oo i 

.•. y = log 10 x CRRlB i 

iREfr CRRtfi>R (,<?|x|B<fl '0|«P»1 RRT RCRt I 

^RtER Df = (0, oo) Rf = (— 00 , 00 ). 



F 


*o$tr 




*o*tr 






©£. /(x) = lnx <4^ t,«HB<£i 'oi'wp*i <p<i i 

*$[ y = f(x) = In x 
CTW5 e° = 1 ^FtCS^ y = lnl = 0 
(1,0) i x —> 0 y —> — oo i *F*I»T 

x —> oo y —^ oo i 

/. y = In x C^NlfiS I 

*ft£*t (SJ^nfor ^5?ft "5M i 

Df = (0, oo) Rf = (—oo, oo) I 

O'b. y = I 

4 + x 



*1) W*R ^ i 

*t) g(x) = In y RC®1, g(x) <*RT CA&ltaw i 

^WT: 

4 - Q£ 

^) WSTlt 'qlc^, y = - 

4 + x 

4 + x = 0 wfK x = —4 ^.(.*1 y 'SRv'^tfw ^ I 


.'. x 7 ^ —4 

.-. *FK*MfB?T <M?& = R - {-4} 
4 — x 


^) C't'QTlt y = 


4 + x 


^ fix) =y :.x = f 1 (y) 

4 — x 

Q'to, y - ~t~t — 

4 + x 

^t, Ay + xy = 4 — x 
~3\, xy + x = A — Ay 

*t) (WTIt ^Ic^, g{x) = ln(y) 

4 — x 4 — x 

•'• s( x ) = ln T-rz [’•’ v = 


A + x 


4 + x 


^t, x(y + 1) = 4(1 - y) 

^U = i^ 

1 + 2 / 

f~\v) = ['■' x = f~\y)] 

■ ■ = *(i + x) * l ^ r ®* T w] 


/. g(x) 6 R W *rf*T -—— > 0 
4 + x 




©I5W «1#9 


4 — x ^ 

-> 0 ^ 

4 + x 

(i) 4 — x > 0 4 + x > 0 ^f, 

(ii) 4 — x < 0 <4W 4 + x < 0 ^?n 
(i) ==> x < 4 x > —4 

.-. cv»lc*4«i ={ieiJ:x<4}fl{xGi?:a:> —4} = (—oo, 4) fl (—4, oo) = 
(-4,4) 

(a) =>• x > 4 x < —4 

flSfcSR = {x G R : x > 4} fl {x € R : x < —4} = (4, oo) fl (— oo, 4) = 0 
£Hr3 C®tC5R = (- 4 ,4) U 0 = (-4,4) 

■^ 1 W: 

ci3Rc«i vScaP^s x 'Q y >4?r ' s fl*T Pic?) y = log 10 x <4RT (?Nf53I i 


X 

0.5 

1 

2 

3 

4 

5 

10 

12 

y 

-0.3 

0 

0.3 

0.5 

0.6 

0.7 

1 

1.07 


y = log e x «*T?T 'or*PC«i?i «t»D (^) 4?T «Ut?T '*lR P)C?) cwR®! 

fcaft W 'Q C«1'<li&‘i) i 



o+6 

«*RT '*m *TR C^t*#? 

*t) 1 «t) a 

*lP? a, b, p > 0 a 7 ^ 1,6 ^ 1 ^1, v ®c<i 
(?) log a P = log 6 P x log a 6 

(ii) log aX /o x log 6 v^ x log cV / c •iR'srR 2 

(iii) x 1 °8a*' = y*°&a x 

%*IBRT Pft5?T <?FRfi> 

^) i 'Q ii *f) ii 'Q in *t) i 'S iii 

vS-<? R* ^ *P+T x,y,z^ 0 ^ a x = b y = c* 
O. ^ 1 ^? 



*0 x 


^0 i, ii vQ iii 


*o$1r 






*o$1r 






a = 6* *0 a = cv 

8. ac «fl?T 

^) bi-bi «) bi-bl 

<t. b 2 = ac~sm <7FF# 7^? 


1 


1 


*1) a = c* 

*t) b* + v 
1 1 


*0 

&v + * 

1 


v -L -L *—t . v -L -L *-i v J. J. _v J. 1 * 

- + - = - *f) - + - = - «t) - + - = - - + - = - 


x z y 

b. CT, 


log fc 



y 


= o 


X 


x y 


*) lo g fc (^) lo gfc ( ^ 


, fe ^c)log fc + log fc (ca)log fc (£) = 0 

*0 lo g^ & x lo gV6 c x lo g^ a = 8 
*0 l0ga l0 ga l0 ga (a^ 6 ) = b 

^^ = **£ ^f, W <?f*IT'S CT, a a b b c c = 1 

b — c c — a a — b 

*0 ^r, W <Ff%3 CT, 

y — z ^ — x x — y 

0) gy+zjjZ+x^+y _ ^ 

(^) a y2 “*" 2/>2;+ ' z2 * \f *+ zx + x2 . c a ? 2 +^ 2 /+ S / 2 _ ^ 

5f) log f ^ + x ) = 2 ^1, W (7T%3 CT, x = 1 + ^ 

log fe rc 2 

(^Kt'Q CT, log / ~ = 2log fc (x - y/&=l) 

X + y/X z — 1 

®) *lf*T a 3 ~ x b 5x = a 5+x b 3x ^?T, WRIT'S CT, xlog k ( - J = log fe a 

v a j 

1>) *lf*T xy a ~ x — p, xy b ~ l — q, xy c_1 — r '5$, '©W <7T%3 CT, 

(b - c)\og k p + (c - a)\og k q + (a - b)\og k r = 0 




ab \og k (ab) _ be log k (bc) _ ca log fc (ca) 


0 + 6 


a a = b b = 


b + c 


c + a 


«W CT, 


W) ^ *(» + * -x) = y(z + x -y) = z(x + y - zj ^ ^ ^ ^ 


^gfc^ 


!o SkP 


lo Sk z 


X y y x = y z z y = Z x x z 



fff^a 


br. 'Oiwp'l 

y = 3 X *0 y = -3* n) y = 3 X+1 

^T) y = -3* +1 ®) y = 3 _:E+1 t) y = 3® -1 

c&. Ru>s <pk*l(.is ' J Fk*t I T 1®r«t '©|'*p*i <PW G5R5R 'S C?T8? 1^f?I 


y = 1 - 2 a 


*) y = log 1 


*0 y = x 2 ,x > 0 


>o. f(x) = In (x - 2) WRflfcT <35fc3R D f ^ <38? R f ^RTI 

X. f(x) = In-COtFH 43* <38? 3RT i 

^ ' 1 + x 

<OTH 43* <38? $ESf333 <FP#3f ^ra^T 3RT i 
3*) /(x) = |x|, 333 -5 < X < 5 
3) /(x) = x + |x|, 333 —2 < x < 2 

[ M iptft x + 0 

d m = { x* 

0, 333 x = 0 


i«. CFfewr ^rt^, 2 2x • 2*'" 1 = 64 • • • (*) 43* 6 X • 

*) (*)« (ii) c^x 'S j; i>«i<p 3?®r3 

3) *iSR*iihw 33t3l3 3R3 i y*r®t 3ls$ 3 rt i 

3) x«j/^ 313 3f3 <3*13 &'8'gc®t^ 

C^M 90°) ^3 t>' 5 '?'s?fi> 31 3*f 


= 72 • • • (ii) 
Ft 3f3«Fs3Rn 


^Itw 31 3*f ^tSf3 3>3 43? (5?' C^3Rp«T 'Q 3*Ff3 frt3j 


13^3 3*3 l 


i8. C3331 '©IlC^, y — 2 X 

3*) 2HrS 3 s t**t3fi>3 C®tC5R 43* <38? 3*3 i 

3) '?Ft**Hfi>s C33fi54 3*3 43* 43 133 i 

3) 3 ! t**l3fi>3 l33ft^© ' 5 PTv*f 5 T 13^3 <Kfl 4fi> 43*-43* fo»il ^©t 13^133 3*3 43? t3*tfft© 
3 5 t?*Hfi>* C33f54 ^sjfo i 

Xt. f(x) = S 2x+2 43* y(x) = 27 x+1 

3*) /(x) 43 cstcsR 1?H3 3*3 i 

3) f(x) + y(x) = 36 RC«i, x 43 313 1333 3*3 i 

’t) qix) = ^y^-r ^.0*1, g(x) 'A?' 'o|wp*i <pw ^T*lf53I G&R5R C?T® 

/(«) 

f^f?T '^ 5 ?' I 





■SoJir 




R*fR R^F® (Binomial Expansion) 

ftw’tR'SR ?fif*t?r (i£r^*i%, R*tR, ^*tR) CTft, R«iW, ’t't, ^r ^rsa^o ^Ic^ImI 

G5tf*to® <p$i i R*tR ^if*t ^t ^*tR mf*i?r ^rn® ^t '*1% F®»i <£rt wRt rc°i 

W CTO "SIR R<R smfsff 'S >|V|*|>||t*PF *\US i R*tR <nf*R ^ 

*1% Rr «Pi *pt 1% 2f%nm ^stf^ fc*wm <rjt ^ \ ?iT*mr e mw 

V||v® **il% *£T?T ®t»u ’JST 8 |R>*|R»i <p<il ^1* '5Jt s 0C s T c<iw*k*il ^IHN^P ^fcflvRj^ ’'(loss 

R*|R *rtf*R siR R*R Wf ' y RR i W i£)^ »RtRl i£R "siH i£R# RFro (n < 8) 
^Fs^n ^jrrrrti R^rR ?m f*w%r ^ncs « *tirt<r ^srj <*wft> 

Qi'jjet <u<i^R ^RT (?lfi> fog* (Pascal's triangle) *|R1 f® i R*fR "^IRR 

*RRpF ^t ’t'ltW *|^Wdt 

^ ^f*um c*irj Rw%t - 

► R*tR R^F© ^c-v® »tRw i 

► *bh(.<p®i Ri'jj'st r*Rt <p^c'® *tRc^i 

► *<mR<p ?[z*m ^vs* wn R<# R^R ^ c Rt ^^® \ 

► n! 'S n C r <*R 'SIR R^R < p^c v ® *IRw i 

► R*tR R^F® <imR ’tlfilw ' 3 TST 5 0t ?RRR spot's *ft?ICT i 


H*l% (i + y) n 

*tw?r wra *tffo fM#I <nRfi?P R 5 # <ItRt (Binomials) ^It ^fi o + 6, x - 
y, 1 + x, 1 - a; 2 , a 2 - 6 2 ^5jlR R<# ?rtPt i gfsfcs^ R<# (1 + y) 

Rf^s ^R i 4*R (1 + y) W qnflTO (1 + y) ^Rf ’R sftR? vsl^f *TR 

(1+y) 2 , (1 + y) 3 , (1 + y) 4 , (1+y) 5 , ••• ^®JlRI WlfR, 

(1 + y) 2 = (1 + y)(l + y) = 1 + 2y + y 2 

(1 + yf = (1 + y){ 1 + y) 2 = (14- y)( 1 + 2y + y 2 ) = 1 + 3y + 3 y 2 + y 3 



©M ftPfc 


^8 

tfR siHrR ' s rf i oc s r (l + y) 4 , (l + y) 5 , • • • r'sjIR j t» < i i R**^ 

(1 + y) >£R m Rt '“t% <^|v»c,vo $lh>(,<i ^"j«pei '®'S 'Q 3,C<11 'sl^ ifl'SR >4<pfi> 

C<1S < P<l(. v ® RW (1 + y ) TO (*jf?T n) Rt *ll®S 'Sf r D (1 + y) n 

iflR R^F® <p-sil *r«<i ^.c<i i n <£RT ’SIR 0, 1, 2, 3, 4, • • • ^r 8 K e tT5I^ »(lc.*ifl 

'srj < 4 $ ^imimi sitto i ^ «mv»ic4 ^ < 1 # i 


n <*R sfR 


*BPicto fsnpr 


n — 0 

(i + y)° = 

l 

1 

n — 1 

(i + vY = 

l + y 

2 

n = 2 

(1 + y) 2 = 

1 + 2 y + y 2 

3 

n = 3 

(1 + y) 3 = 

1 + 3y + 3y 2 + y z 

4 

n = 4 

(i + y) 4 = 

1 + 4 y + 6y 2 + 4 y 3 + y 4 

5 

n — 5 

(i + yf = 

1 + 5 y + 10y 2 + 10y 3 + 5y 4 + y 5 

6 


%tor R^R^to* Rf% to (i + y ) n <£R R*^R tpto*' 1toi$ Itoto ^rrro 

*i#i 

R>) (1 + y) n <*RT R^Rc'© (n + 1) R?TO *R i ^5f<fc TO Rt *1^? (TO *t*PR*IJt 
(Rf*t l 

*t) y <*R TO ^J CTO ^ TO 1, 2, 3, • • • , n *ITO <TOI y 4R TO 
tfsilTO ^f*t CTO n *tTO C*ffTO i 

fl‘ s #^5t 

%TO^ SiffTO f^fTO y 4R RR^ 'lie'®* >K’1C<J> R*lR Wf (coefficient) ^ i 
1 (R 5 y <4R Rw©*il < psc'® rw i %’IC'SKi R^Rs ■ > il'stlc s i 'oil^l *11^, 


3 

II 

o 

1 

n = 1 

1 1 

CN 

II 

e 

12 1 

S3 

II 

CO 

13 3 1 

II 

e 

1 4 6 4 1 

ll 

Oi 

1 5 10 10 5 1 


»R <PSt«i <R*R <4 Mt> Octets ^I4R *44^*4 'TOC^ I ft 5 # R^R?l R^fal? 

i£|^ (,<pH«i Blaise Pascal 2t^R TOTO <pw»i i 'Sl^ <4^ R'g'stw TOiCTOR R'g'st (Pascal's 
triangle) R®It ^ i TOTCTORT laRffSpr ^Kk<u ^TtsRt ^ITO^ R*t% 4lf“R R^Rc'® 
RtfSTOffS *Trfti 


*o*1r 





'srajra io. 


*iji>im>m*i (mu* ^ «£rt « to to* 1 i tocto towtto 

^tom sit'oj^HJ to ^*ito ?r?to cto^r i to<r toto^ w* to# 

n = 5 'S n = 6 ^ ©MJ ^T^t^ll $G<l P+?|’i: 

n = 5-> 1 5 10 10 5 1 



n = 6 -+ 1 6 15 20 15 6 1 

.’. (1 + y ) 5 = 1 + 5 y + 10 y 2 + 10 y 3 + 5 y A + y 5 

:. (1 + yf = 1 + 6y + 15 y 2 + 20 y 3 + 15 y 4 + 6y 5 + y 6 

(1 + y) 7 = 1 + 7y + 21y 2 + 35y 3 + 35y 4 + 21y 5 + 7y 6 + y 7 

tor: ton R^Fs>l^ tor W toT^ •TT'S): 

(1 + y) 8 = 

(1 + y) 9 = 

(l + y) 10 = 


wtot to toFstw editor tor *ito *Nfto <£r# ftofa ijwst i 

PW WtoT to (1 + y) 5 <4^ R^R> to£® to toM (1 + y) 4 ^ tot Wto i 

Wto C^C+lG*if ftto' WRW 'St*iJ ^to B<P B^lG-Sfl ’jto®! >j5.f5 WR1 EfttoH I to 

Ql'Sj'St C 5 ^ WTsrat G^fc® to fwto to^fto ^Tt*® n tol> W^ftCT 


^5l?T Bltotof I 'oil*1*1 i£R# '=T : § F 1 ^JtsG^pfto #5° 



Rwwl #% n ^S <£R* 


r ’iG+fl «|«*?I1GH1 ^TfG4 >i*Mf<+s i tol^m^ to^ n = 4 ^ < 1 1 i 3 l° ? Uf $.G<I 5 fi> i W^raT 

*to*r ton Ito i 


toT n = 4. *tW*lTt 5 fi>: T. To. To. 7+ T 


^®tG^W#f^Tf: 1, 4, 
•TlpT fto +G3 ^T5^t: 
w-i+, ’to- S*T-io G#f 


6, 4, 1 







































































- '■ c: 

4 x 3 x 2 x 1 
1 x 2 x 3 x 4 


4x3 

1x2 


4x3x2 

1x2x3 


= 4 , 


Ri'g'st *n?iw] 

^n?U (n = 1, 2, 3, • • • 


l?T tai^f ^ %5?r d»Rt«W 


n = 1 
n = 2 
n = 3 
n = 4 
n = 5 



( 


( 






\ 1 


1 / 




u 

J 1 

L12 

1 ( 



/3> 

1 



pr 

) 1 

p) 

u> 

1 

\iy 


U 

1 

UJ 


I 4 ) 

74 V 

4 ) 

f 4 i 

( 4 i 

UJ 

1—1 

UJ 

UJ 

UJ 


I_I_\ ✓_\ /_\ /_\ /_\ /_\ /_I 

Ql'g'St CSlW 'Oll^l ^ *ttf% (1 + y ) 4 (T 2+ i) 

( 4 j ^ (i+y) 5 «*rcrfl*ffar^€hr ( t 2+ i ) 'Q'&iK (t 3+ i) ,p tw^wt' J Pti3 s c s r 

\Z J 

( 2 ) ^ ( 3 ) 1 ( 1 + y) n ^ (r + 1) ^ *l*f (T r+ i) «iRT Wt 


«flRT "51H W ^ ^TRtM * 

<3®rn?rf *n< c«n^ ^imr 

'?w r 3 u,....^Ui 


Isr^sf ^ 


^mr n = 5 «rc?r * 1 $ 

/5\ . /5\ _ 


5x4x3 

1x2x3 


^ii = 10 

1x2 

_5x4x3x2 

Ix2x3x4 


$cOtr 




*o*tr 


Jo. 






5x4x3x2xl 


= 1 




Ix2x3x4x5 
»ll(.«1*l WW) <1*11 m, 


5 x (5 - 1) x (5 - 2) 
1x2x3 




_ 6 x (6 - 1) x (6 - 2) x (6 - 3) 
1 x 2 x 3 x 4 

9wus *nfr. 


= 1 , 


= 1 


,0y \n , 

/n\ n x (n — 1) x (n — 2) • • • (n — r + 1) 

\r/ Ix2x3x4---xr 

^ <PW *|$, 

(1 + y) 4 = ^ y° + y 1 + y 2 + y 3 + ^ y 4 
= 1 + 4y + 6y 2 + Ay 3 + y 4 

= 1 + 5y + 10y 2 + 10y 3 + 5y 4 + y 5 
(1 + y) n 4?T 

n\ / n\ / n\ 

3 


y 


»**'-(;)*•*(:)*'* ® •’*(;)• 

1 • y° + ny 1 + 


+ •••+[ jy 

n 


„ n , n(n — 1) 9 n(n — l)(n — 2) , „ 

— 1 . /j/O _L_ _L_ _i_/>/2 _)_ '____i_/>/3 _|_ ... _L_ 1 . />/^l 


1-2 


-y" + 


1-2-3 


-y h— +1 • y" 


n(n — 1) 2 n(n — l)(n — 2) 


(1 + y) n = 1 + ny + 12 y 2 +- - 


2-3 


y h- 1 -y r 


i. (1 + 3rc) 4 (& ^ 1 

^rat*iR j iklc<u - 


1 

1 1 

1 2 1 

13 3 1 

1 4 6 4 1 

1 5 10 10 5 1 






(1 + 3a;) 5 — 1 + 5 (3a;) + 10(3a;) 2 + 10(3a;) 3 -I- 5(3a;) 4 + l(3a;) 5 
= 1 + 15x + 90a; 2 + 270a; 3 + 405a; 4 + 243a; 5 

(1 + 3a:) 3 = (*) (3x)° + (®) (3a:) 1 + (*) (3a:) 3 + (*) (3a:) 3 + (*) (3z) a 


% (l+3z) 3 = 1 +y(3z)+^(3z) 3 +^|(3z) 3+ ° ; *; ^ ^ (Sx^+l-px) 8 
= 1 + 15a; + 90a: 2 + 270a; 3 + 405x 4 + 243a: 5 
(1 - 3a;) 5 0 $ W i 

1 

1 1 
1 2 1 

13 3 1 

1 4 6 4 1 

1 5 10 10 5 1 

(1 - 3a;) 5 = 1 + 5(—3a;) + 10(-3x) 2 + 10(-3a;) 3 + 5(-3x) 4 + l(-3x) 5 
= 1 - 15® + 90a; 2 - 270a; 3 + 405a: 4 - 243a; 5 


(1 - 3af = Q (—3z)° + (*) (-3a:) 1 + (®) (-3a;) 3 + (*) (-3af+ (*) (-3*)< 

+ (fW 


, 5, „ , 5-4 0 5-4-3, 0 „ 5 • 4 • 3 • 2. 0 N , , , 0 

— 1 + y(-3a;)4- y7^( _ 3a:) + i 2 . 3 ( - ^ x ) 3+ i. 2 • 3 • +l-(-3a;) 5 

= 1 - 15® + 90a; 2 - 270a; 3 + 405a; 4 - 243a: 5 

(1 + 3a;) 5 (1 - 3a:) 5 4<T *TltB5 CT, ^ i 

to, +, +, • • • C«IW ’ft'SUt 

*1^ I 


(1 + 2a; 2 ) 7 4^ (1 - 2a; 2 ) 7 CV f^» ^ i 


*o$1r 




io. fill's 









*)#9 


i. *bh<.<p<.«m Qi'j'st ^t 'TO' (l + y) 5 ^ P-^l'© fafa ^ i 

R^lwl ^) (1 - y) 5 ^ *t) (1 + 2a;) 5 *iRT fafa <FsJ I 

*. * *flF3T ^Itff5?r ^pitOT ^) (1 + 4a;) 6 <<R? «t) (1 - 3a;) 7 8WT ^fiT *l*f 

R^vs ^rt i 

O. (1 + x 2 ) 8 ^ SWT *fR fa# l *H<P«1 <imls (1.01) 8 <^RT 

*lM faf?l ^RTI 

8. x 4<T «I^HlW to® fal^H^-sl sm fa# m fafa ^RT l 

^) (1 - 2x) 5 *t) (1 + 3a;) 9 

<t. faai® faffan^ sm ^t?# fafa ^rt i [fa# ^ *iji>i<wm fa?w ^ 

«»iwi «wfl> to] 

^ p - 2 " 2 ) 7 50 ( 1+ ;) 4 n) O -^) 7 

'b. x 3 *l4*w ^) (1 — x) 6 *t) (1 + 2x) 6 ^3^ i 


(x + y) n ft*l% 4<r 


is^m 4 #% (1 + y) n »fl$ ## W fa# R^R»« 

:y fl3t3 e t ^l4M (x + y) n Pic?! , ©ilc®ili>*il <ps<i C J T ? n^ i T n *j*iN<p i (x + y) n >43 R^R) 

fa# RtW *|RRv© i 


^ratwlfR, 

(1 + y) n = 1 + Qy + (^Jy 2 + Qy 3 + • • • + 

433, (x + y) n = [x(l + ^)] n = x n (l + ^) n 

- X J 37 




y n 






■SoJir 


WJRI Jo. 



(x + y) n = x n + ( ) x n 1 y + ( ) x n 2 y 2 + ( ) x n 3 y 3 H-b y n 


^fa# nm *\i w# ^(i + ?/) n 4«rn?r 

x iRT n (?tl^ 0 RCHC5. i Stfa ’tW 'lie's* 

CTt 9 l*p®i fa# 3 TO5? »wM i sf^fsi *t£ff x <*RT TfrS n C^tW -> J^[ ^i<ic*Rl *# i $<p 
falD'S'alc-q y <£fi ^5 SN*T ^ ~S&1 C*ft n I 

^t <t. (x + yf C$ fa^ ^ ^5 (3 + 2x) 5 «*RT faf?I ^ I 

(x + y) 5 = x 5 + Q x 4 y + Q x 3 y 2 + ^ x 2 y 3 + Q xy 4 + y 5 

■i r 4 5 • 4 , 2 5-4-3 o , 5 • 4 • 3 • 2 4 - 

= x° + 5x y H- x v H- x y H- xy + y 

^ 1-2 y 1-2-3 y 1-2-3-4 y y 

= x 5 + 5x 4 y + 10 x 3 y 2 + 10 x 2 y 3 + 5 xy 4 + y 5 

,\ Pk.# (x + y) 5 = x 5 + 5x 4 y + 10 x 3 y 2 + 10 x 2 y 3 + 5xy 4 + y 5 

x = 3 <4^ y = 2x ^ 

(3 + 2x) 5 = 3 5 + 5 • 3 4 (2x) + 10 • 3 3 (2x) 2 + 10 • 3 2 (2x) 3 + 5 • 3(2x) 4 + (2x) 5 

= 243 + 810x + 1080x 2 + 720x 3 + 240x 4 + 32x 5 

.-. (3 + 2x) 5 = 243 + 810x + 1080x 2 + 720x 3 + 240x 4 + 32x 5 


fc. ^x + 
x ^ i 


< 3 > X 'llG'OS 


v|pf R*^\® ^ (£|^ 


fa# *1$, 


= X + \ 1 ) x 


♦GW* 


+ u r 


+ ... 


= x+ 6x + -—-x 


6-5,1 6-5-4 ,1 


1-2 x 4 1-2-3 x e 


= x b + 6x J +15 + 20—r + 

x d 


.-. x 6 + 6x 3 + 15 + 20^ + • • • X'31 *l*f 15 


^‘1 S. x 4*T ^5^ ^IM ^2 - -j (1RT faffaiT 8N*T *tW fafa 

%<f (1.995) 7 «*RT TO '51* *TO <#*© fafa i 









*rf^vs 




W.: (2 - |) 7 = *+(J)2« (-§) + Q * (-f)+® 2* (-f) 


= 128 + 7-64 


H ) 


+ 


7-6 

1^2 


32 


(?) 


+ 


7 - 6-5 

1 - 2-3 


16 


(- 4 ) 


+ 


3 

+ ••• 


^2 - 7 = 128 - 224rc + 168rr 2 - 70rc 3 + • • • 

. (2 - |) 7 = 128 - 224rc + 168rc 2 - 70rc 3 + • • • 


2 - | = 1.995 ^T, | = 2 - 1.995 a? = 0.01 
z z 

re = 0.01 * 1 $ 

( 2 " = 128 - 224 x (°- 01 ) +168 x (°- 01 ) 2 “ 70 x (°- 01 ) 3 + "' 
^t, (1.995) 7 = 125.7767 (&RT <#<») 

-5IH (1.995) 7 = 125.7767 


n\ aw n C r 

2 = 2 • 1 , 6 = 3 • 2 • 1 , 24 = 4 • 3 • 2 • 1 , 120 = 5 • 4 • 3 • 2 • 1 , • • • 

$«tWPg^?F ^m\ TOR 9 ! 2t^M <RSs 

’I#! 


2 = 2 • 1 = 2 !, 6 = 3 • 2 • 1 = 3 !, 24 = 4 • 3 • 2 • 1 = 4 !, 120 = 5 • 4 • 3 • 2 • 1 = 5 !, 


er*)» <pRi: 

4! = 4 • 3 • 2 • 1 = 4 • (4 - 1) • (4 - 2) • (4 - 3) 

5! = 5 • 4 • 3 • 2 • 1 = 5 • (5 - 1) • (5 - 2) • (5 - 3) • (5 - 4) 

/. Pile's n\ = n(n — l)(n —2)(n —3) • • • 3-2 -1 *5^ n\ (& 

(Factorial) n ^lt ^ 1 3! f^T, 4! C$ mfclfailM m ^sjtft *Fs\ 

'qhls 

/5\ _ 5-4-3 _ 5 • 4 • 3 • 2 • 1 _ 5! _ 5! 

“ 1 • 2 • 3 “ (1 • 2 • 3) • (2 • 1) “ 3! x 2! ~ 3! x (5 - 3)! 


*o*1r 



bo. 

/ 7\ 7 • 6 • 5 • 4 


7-6-5-4-3-2-1 


7! 


7! 


1-2-3-4 (1-2-3-4)-(3-2-1) 4! x 3! 4! x (7 — 4)! 




n\ 


j. J r!(n — r)! 

ot snito w wt ^rr, 


n! 


ry r\(n — r)\ 
7\ 7! 


_ nr 1 

/r* 


5(7^ = ^ ^ \3 


5! 


3! (5 — 3)! 

^s?rK, ( n ) = n c r , ( n ) 'Q n c r ^ ■srft <fRr i 


= 5 C, 




nr 1 


wfa<rt wff^r 


_ _ 


n! 


n! 


n\(n — n)\ n!(0)! 0! 


.-. 1 = -, 0! = 1 


n! = n(n — l)(n — 2) • • • 3 • 2 • 1 
' n N 

J, 

/r n' 

J, 

'n' 

,n, 


_ ns~~i nri _ i 

Lx r , O n 1 

_ nry _ 

- V_X - 


n! 


r!(n — r)! ’ \0 
= n C n = 1, 0! = 1 


= "Co = 1 


ft*# ^tSRIt 


n CV W 2i^H WT i 


(1 + y) n = 1 + n C lV + n C 2 */ 2 + n C 3 y 3 + • • • + n a?/ r + • • • + n C' n ^ 

+ y n 


. . . n(n — 1) „ n(n — l)(n — 2) , 

^t, (1 + y) = 1 + ny 4-—- y 2 H-—-?/ 3 + 


2 ! 


3! 


;>oo 


wf-'So, cs'ST-io g#t 

































/. „ n ( n — 1 ) O 

(1 + y) n = 1 + ny H- V + 


n(n — 1 )(n — 2) 
1-2-3 


y 3 + • • • + y n 


(x + y) n = x n + n CiX n_1 y + n C 2 x n ~ 2 
+ •••+ n C n y n 

( x+y) n = x n +nx n ~ 1 y + ' > -^ ^ x n ~ 


y 2 + n C 3 x n ~ z y z H-b n C r x n ~ r y r 

9 9 n(n —l)(n —2) „ , „ 

2 y 2 H— ---x n 3 y 3 H-by n 


/ „ , n(n—1) „ 9 9 n(n —l)(n —2) „ , „ 

(x + y) =x n + nx n_1 y + \ L x n ~ 2 y 2 + - - ,; v 0 - L x n ~ z y z + ■ 


1-2 


1-2-3 


+ y" 


(1 + y) n 4<T (r +1) ^ *l*f T r+ 1 = Q y r ^t, n C r y r 

Q ^ n C r ft<# Wt i 

( x + y)« = x n + n C\x n ~ 1 y + n C 2 x n ~ 2 y 2 + n C 3 x n ~ z y z + ■ • • + n C n y n 
(x+y) n = x n +nx n ~ 1 y+ 1 ^^ ^ x n ~ 2 y 2 +^^———x n_3 y 3 H-f y n 

*l*f (r + 1) *|jf T r+ i = Q x n ~ r y r n C r x n ~ r y r C^ffW ^ n C r 
1^*1% ^ti 

^Wlr, ^x - 

^I^R: Wfa <pw 

X - i) = X s + 5 Ci^-‘ + sCji 5 " 2 (-^) + 5 C 3 x 5 “ 3 


By 


+ w 4 i-Ai + 

X* 


~h) 


= X 5 — 5x 4 • ~r + 


1 5-4,1 5-4-3 o 1 5 • 4 • 3 • 2 1 


:ar-r - 


x 2 — + 


X— - 


X“ 


1-2 x 4 1-2-3 x 6 1-2-3-4 x 8 x 10 


, r 9 10 10 5 1 

= x 5 - 5x 2 +- 7 + ^ - 


X X 4 X 7 X 10 


*o$tr 




*oStr 


«r*cln io. 


b. ^2x 2 - 4ft W *R fa# ^ I 


<u<i^k f 2x 2 — 


- (2a; 2 ) 8 + 8 Ci(2x 2 ) 7 + 8 C 2 (2x 2 ) 6 + 8 C 3 (2x 2 ) 5 + 


= 2 8 • x 16 - 8 • 2 7 • x 14 


1 8-7 - 19 1 8-7-6 - in 1 

^ + TT 2 ' 2a - a: V-TT2T3' 2 V + - 


x 2 1 ■ 2 x 4 1 • 2 • 3 x 6 

= 256x 16 - 1024x 12 + 1792x 8 - 1792x 4 + • ■ • 

^ft^t > 0 . (k - |) 7 fa^faw k 3 Wt 560 

^>) k = 1 # <#*0 fa^fs ^ 1 

x <£RT "SJR fa# 1 

*t) '?flf*lfa?T x 3 x 5 <*RT 15 tfa k ^ ' 5 It s T fa# W 1 

it=1 %f’tifafa^(i -|) 7 


fHfa *fl^, 


Mr- 

’ 7 C 0 ( 

x\ ( 

”3/ 

„ x 

7-6 

X 2 

= 1 - 7- - 

+ 

. - - 

3 

1-2 

9 

1 ^x 

7x 2 

35x 3 

= 1 - — + 

- — 


3 

3 

27 


x\ 2 

■ 3 ) * 


•«(-S 


7-6-5 


— + 


«0 fa*tfa 'ai^iw *nt, 

(,_|) 7 = , r + ?^(- f ) + ^(-|) 2 + W (- f ) 3 

+ r C4fc s(_|)‘ + ^(_|)= + ... 

, 7 ~ x 7■ 6 - x 2 7-6-5 4 x 3 

= A;7 - 7A:6 '3 + TT2' :5 -y-TT2^' : 27 

7 • 6 • 5 • 4 , x 4 7 • 6 • 5 • 4 • 3 o x 5 

+ r2^4* •8l _ l-2-3-4.5* '243 + '" 

, - 7x fi 7x 2 r 35x 3 4 35x 4 , 7x 5 2 

= k 7 - k 6 + — • A; 5 - • A; 4 + -^- • A; 3 - — • A; 2 + • • • 

o o 


J5x 3 l4 35x 4 7x 5 

xT-* + -sT- k -si 





A: 3 4<T - 

81 

✓ 35rr 4 1 560 x 81 A 

—— = 560 ^1, x 4 = ——— ^1, X 4 = 1296 
81 35 

x = 6 

«t) 1^> (jc - 0 R'^l'©* «P«ll«P«l <?fW 


/, x\7 7a; Ifi 7a; 2 ,, 35a; 3 l4 35a; 4 7a; 5 l2 

V 3 / 3 3 27 81 81 

—35A: 4 —7k 2 

4*m?T, a; 3 <«* W ^ ^ a; 5 dRT Wt 

—35k 4 7k 2 _ A; 4 27 x 7 x 15 _ l2 , 

~zT = ~~si xlb% ¥ = “s^TsT *’* 1 

• k = l 




i. (1 + 2a; + a; 2 ) 3 >*RT R^I'sc'©- 

(i) 4 (ii) 6a; 


(in) C*fa *l*t x 6 


^0 i, ii 


i, in 


*t) ii. Hi 


^0 i, ii 'Q Hi 


x + - I , n CStflS | <£|$ 'Q O •?? £fw|?r I 

X 1 


(r + 1) *Mt> x ^fs^© ‘5J®T r »*Er ' 5 Tt s T ^>'©? 


0 *T) - 

2 

O. n = 4 ^f, *t*f W? 

4 *0 4a: 


*1) n 


*0 2n 


8. (a; + y) 5 -4^ 

5,10,10,5 
*t) 10,5,5,10 

4. (l-l)(l + |) 8 -OT 


*0 1,5,10,10,5,1 
1,2,3,3,2,1 


x 


*o$1r 



*o$tr 


'srajRr io. R^R 


-1 


x 


(a: + yy 


*) i *0 3 

2 

if? f?*^fTO X ^ *l*t W? 

*0 6 *t) 8 

5?T Wt#r >IITO *T$- 


*0 -; 


^) 0 


1 4 1 

15 5 1 

1 6 10 6 1 


1 2 1 

13 3 1 

1 4 6 4 1 


2 3 2 

15 5 2 

2 7 10 7 2 


6 12 6 

6 18 18 6 
6 24 36 24 6 


tr. Rwite £tf®f& cw 


®) (2 +a: 2 ) 5 


®) (2 + 3x) f 


«) 2 - 


sf^Tsi ol-sifD *|*f ^ i 


«) 4- 


io. p — 


1 \ 6 

—x ) — r — 96x + sx 2 H- p , r s <*RT 'SJH I 


^1 + — J tflRT R^R>3 x 3 ®?T I 

i*. x 4<T TO?T iBiffcnr ^JTO ^2 + 0 6 <& x 3 I ^TtTOJ 

(1.9975) 6 <*RT "SIK m i 

i®. ?mf? TO (1.99) 5 4<T ^ m *tf»® f?«fe ®?T i 

i8. (l + |) n orcr R*$R>? *lOT?r W *tW?T w I n 4?' '5Jt«T fa# 
<P3 I R^I'S'fl ’t^^ljf 'S - 5f*0 v l^f <P? I 

id. ®) ( 2k — ^ <*T? R^Rx.'® k 3 <*Rf ^R’t 720 rc°i x "SfR 1%*f?I i 

*f) ^x 2 + —^ >4'? Rifat's x 3 <4RT 160 ^.t®i k ^ ' s Tt 5 T t^?f i 

i®. A = (1 + x) 7 ^ B = (1 - x) 8 

®) *5TOt?Rr tsr^sf ?*c?r A 4if R^R> ?*?r i 





$>SV 


*f) £ fail's* ^ *tW fa# «p«il«p«i smls (0.99) 8 ^ 

m ii*tfap *tw fafa ^?r i 

*0 >15 »*rcr fa|f^ x 7 ^i^*t fa# ^ i 
iS. {A + i?x) n '*R s fi> ^st’tlfif'sxp *tlPi I 

^>) .4 = 1, B = 2 4^? n = 5 ^T fajW <iml« slPlfa fa|t% 

fafa ^?T i 

sf) B = 3^n = 7W\ <tH# fa^f%?T x 4 Wt 22680 ^S\ A <*RT 
fa# ^RT l 

<0 4 = 2 5 = 1^ fa^ffc* *Nnr « # *IW?r WT ^ i n 

^IT "SfR fafcl ^RT i 


iV. oi, a2, 03 04 '*# (1 + :r) n <£RT fa^%?T olsfi> ^f# 5 *tR ^C?f *tlw» '©Kc«i SffiH ^RT 
^ fli Q 3 _ 2a2 

ttl + &2 ^3 + ^4 a 2 + CL 3 

ifc. C^5# ^5 99 50 + IOO 50 101 50 ? 


*o)1r 



'srajra ii 


^IHI^ (Coordinate Geometry) 

^ra®n^tt « wiPil^i ct ^t*t ^ 

<SrilfvjR) « ’tf^vs i Wtftf^T <fl$ Wi (Analytic Geometry) 

•TtCStQ *rf^s i • , i*i'©c*i R*»j *H'©g*is ' s Tt s UC s T *\ <i«i '5| 4 HI tSC'Kl <^®f?T ®tjlI*iFs<p 

C^2f W, Qi'jjst, t>'8'g'st, ^3 ^»JT% f53f sm ^3t ^ i *H'©c«i 9 ll'»G*is ^pTt 

<TC?H f^s ^nPr *lfr5faf Rene Descartes (05^5 « <lt^©) i 0b<H0©« 2fife© 
Wlfifa?T »fl$ (Coordinates) 8Nt HM^lM <MW% (Cartesian 

Coordinates) ^ICT i StjlftF© %Sfr«t 'SrJlftF© ^T© ^©%T ^fHt^ 

i ^ w^it^w fosm 'StjifwF©^ 21^5 ^it *rra i 

sN*r Pw^fcin ^i*i?i*it -sitwr ^ 
^9 Mcm c#^r < 8 iiwiMi wt ^i falter ^ 

wwiwi far*®? « b^fow wr FHum *rofa wspr 4<n> ^©ter ^rsm 
ui*r faster ^ ^ fa^ ?rcc*rtFt fanfare c#^r ^jwjt w 

i <i^w^lt ^t?T -^"G g<pIg*iI 'stilf*iFo<p Bia , oiIg®iIi> # iI ^Igm <p<iI rg<i *Tt i '©»'©?! 

(Site 4 fwr ^IHMl ^ i ^f*pm C*ICT - 

► fa»J?r WT©) ^ fafa *TRICT i 

► *nmMrtt?r i>Ic«tsi « ^g^© 

► '>i^«p<i c f fafa ^^g'© i 

► **lhlG«ps ■sitwf larger c^srpt fa# <psg'© i 

► frfa fafcM "STtWr fai^Si 'Q D'g'gG'sra WW fa# <psg'© i 

► faj’ftwra' wm Qi'jj'st 's ^n 1 *© wtfaw ^g'© i 

► JUFiGtHfa C®P#E3r ^G'© *tt?TC^ I 


*8o 




(Rectangular Cartesian 

Coordinates) 

sim'tr *|j^t (site cprQTrr c6te? ^*i^5W, w<r c^, 

<£T5R 1% CT <ph1c.'sr^ ^5*R 1®Pft StffSJC^ Wf i t£R*fi> <fi5<ic«i<i 

ri mivowii iNfow i aft *rcpr wf ^te c^n?n te<r 

^r*«ir fafaR c#*H «iic«ii&ii ^t ^ 15iwi c^hrt ^sr**ir 

W«r <£? ^i»i's(.ei 'oilwpvs ’RHst^n) ftRv wW i 

<£RT ^sR 5 ! Rww *IR *R»R^ ^R^R^IT '5F© C<MWl l»iPR> *j?l£5 <.<P<FHte 

«rm^ *nuri 

<?FKRt W1 *R»R Wt C^t ^ ^ ^ *HMt*NT XOX' <£FR FOF' 

XOX' x ^ (ar-axis), YOY' (& y (y-axis) >£R? t^.1 R**j 'O’ (R 5 *ifiR**i (origin) 

R®TT3?f i 



4*R *rr f^ wf wwiwi ft*? p i % p fi*5 <rw xox' 

^ fof' wtfte y wrt$*R* re pm <*r* pati ^©te i/wpp t^?r 

’ l j3'5 = NP = OM = x (& P ^Sr (abscissa) RT a; ^RN 5 (^-coordinate) ^T i 
'©iRR x P = MP = OiV = y (& P C^tfi> (ordinate) RT y 

^IRIW (y-coordinate) ^®lt ^?T i 'jj'Sf 'Q t^pllww >£1^ ^lOtf R«Tt ^ i ^©sk fBo*i P 

**fRI^ ^*ic's y 'Q x W '^ff© P t^R «W (RR1R <£R° '©Ions x'Q y ^Rf 
te*t ^ P f^jR *RRt«F P(x, y) St^ffa W £R*W RRt ^ I 

R** 3 R 7 «IHI'*J> ^&<P (x, y) '£1 < pF 5 3>»«.®tl'© ^llii RR £N»ifi> 'get 'Q f^Rfi> (,<p|f5 Pi (.* 1*1 i 

^ x^y (x, y) « (y, a?) W ^fR i *f?P p R C^t 

^ t£l<K$r|(bl RkW C^RRt ^IRI^W ^ItWf^R ^©% ^^TRt^ ^ff ^ i 
y v5tw <?nwr ^er *Rtw « «itwr ^sr ^ c tiw ^ i ^irr 1^# * 
^5R^ «TR^ (^ i Rf5R J >£1^ te «TR^ ^ c tTW i x^rc»Rr^*RCT# 



ii . enlPlFs 




1 ‘J 7 IT TO° y 'OIW^l '^jp I 

?jto? ctott t^p tow ^sf « (<rf$ toitot ox « oy toto w wkto 5 ^ 

f*w toto 1 *trww W’ 'Q ox' « ox' tow w toto ^i»i f*w 

*wro 


*row?r wtot TO 
xoy, YOX', X'OY', Y'OX <£$ 
W# TO*t 1^5® TO I 4TTO Sltvoj^nJw 
b^'sffl' (quadrant) TOT TO i 
XOX F§^W £iTO sf^T TO to ^fw 
WRWra tTOlft© t*W #W 
%®tn, ^'©k 'Q Fgsf Fg'Sffl TO TO I 

CTOTt f^p TOPWfT «|^>IIW fTOp 

wtoth ffim srw 1 


r 


iMFgvFt 
(- ,+> 

Y 

iST¥^oM 
(+ ,+) 

mvfsM 

(-,-) 

0 


r 

(+ ,~) 


-x 


fi*^ (Distance between two points) 


<pR, P(xi,yi) W° Q(x 2 ,y 2 ) *wf^ TO'-ito TOf^TO l pji> Rjsi R*<j i P 'Q Q R**j 
C<TO x TOTO W PM 'S QN wff% 1 WTO P f^T C <TO QN t£RT W Pi? 
vsjff% 1 


TO P fTOp ^Sf = OM = X\ TO P fwp 
TOlf& = MP = yi 1 

Q R*p Ij'St = OX = x 2 'Q CWf& XQ = y 2 I 
f§3T TO® WTO *fft, 

PP = MX = OX - OM = x 2 - x,\ 

QR — NQ - NR — NQ - MP — y 2 - yi 
WTO WP^TO PQR WW% 

to pq R^wt* 1 ^ ^ttinfpra x 

$*wt*tr wgqift 

PQ 2 = PR 2 + QR 2 

W, PQ = ±^PP 2 + QR 2 

% PQ = ±y/{x 2 - £i) 2 + (y 2 - yQ 2 


Qfa, }’2) 



:. Pf^TO® PQ = y/{x 2 - xi) 2 + ( 1/2 - ?/i) 2 


CTO^ WTO WWW TO (7RTO§ f 5 ^ TOT *tf^TOT TOT TOTO5, I 


WTO fTOW Q twj TO® P twp *pW 
^jf-o^), ^-io (?#r 

















































































*8* 


QP = 7 (®i - ^2 ) 2 + (?/i - S / 2 ) 2 = \/(^2 - ^l ) 2 + (2/2 - yi ) 2 
.-. PQ = QPi 

P^-^® Ql^i^t Q ' 5 £ : ® P 1 

'spfK PQ = y/{x 2 - a:i) 2 + ( 2/2 - 2/i) 2 = QP 

i. viflR-^ (0,0) «M»IWl P(x,y) «1RT^ 

PQ = TO^ - o) 2 + (y - 0) 2 = \/x 2 +y 2 


i. ( 1 , 1 ) ^ ( 2 , 2 ) fi *5 $R> 

?rwt f&R?'© w 1 '5i*o^t ^ 5 W?r ^ 1 

^IWI: «#, P(l, 1) <!R* Q(2,2) 2fW f^?T 1 
fkar, xy >»i>i'®(.«i ^piTi 

"51*0^ 

PQ = V( x 2 -zi) 2 + (y2 — yi) 2 
= y(2 - l) 2 + (2 -1) 2 
= Vl 2 +1 2 
= vTTl = V2 


Y 



*. yyfo+i 0(0,0) VRf ^ 
P(3,0) 'Q Q(0,3) WPf BR?'© SIc'sk.^s 
"STWat ^5 fafa W 1 F©»if5 CTft CT 
WlftfW fi>3f '®il«P'® ^ ^©t? ^ 1% C^*T? 

^RtMR: ■*R'©c«i ^Tf 1 

OP - 7(3 - 0) 2 + (0 - 0) 2 
= V3 2 + o 2 = TP = 3 
pOQ= 7(0 - 0) 2 + (3 - 0) 2 
= 70 2 + 3 2 = TP = 3 
W* p Q = V(3 - °) 2 + (0 - 3) 2 
= 79T9 = 718 = 372 
«bl(5il^» fofllfc* ^ W e f ^ 

OP OQ fc# Wf 1 


Y 



folUjH O. 4(2,0), £(7,0) « 0(3,4) 1 WoW 

(Fpslt'Q Qi'jj'stlu '®i'»p*i 1 Qi'g'stfcs *fti> vrlft<p *#*© fa# 

1 


*o$tr 




*o*tr 


wjRl ii. ®rtlPlR> 


*8® 


WT: xy WW A(2,0), 5(7,0) 'Q C(3,4) 
tsr’sIH (?Kfi?Tt "5^ i ABC fsngc^r, 

AB ^ frNj = y/(7 - 2) 2 + (0 - 0) 2 
= V& - 5 

BC ^ fcNj = 7(3 - 7) 2 + (4 - 0) 2 
= ^(-4)2 + 4 2 = x/16 4-16 = 4>/2 
AC ^ fa# = ^(3 - 2) 2 + (4 - 0) 2 
= \/l 2 + 4 2 = yTf W 

Isnpffi? #3%lT = (AB + DC + AC) 
= (5 4- Ay/2 + x/17) = 14.77996 

(£tm) 


y 


— 

— 

— 

--- 



—- 


— 

— 



= = 


4) 


- 



____ 

= = 

7 



— 

- -- 

— 

_ _ _ 


1 


2 

v- 



“ ““ “ 

___ 

;f5 

n f PS 

"T” 

""¥4 

?(7, 0) 

— 

— 

~ ■” 

_. _ _ _ 


\± y 

J__ 


— 

-- 

_ 

—— — 



_ 


— 

— 

— 

—- 

=■ 


— 



r 


8 . (Tfstt'Q OT f (0,-1), (-2,3), (6,7) (8,3) 


A(0, —1), £(-2,3), C(6,7) «*RS £(8,3) sHrS X y ^IWf 

t£i'Cff?r c-HIcil ^c°il i 


AB fa# = v/(-2 - O) 2 + (3 - (—l)) 2 
= ^(-2)2 + (4)2 = V4+ 16 = 2y/5 W 
CD ^ fa# = ^(8 - 6) 2 + (3 - 7) 2 

= V4 + 16 = 2x/5 

.-. AD ^ip' fa# = CD fa# 

AD ^ fa# = \/(8 - O) 2 + (3 — (—l)) 2 

= x/8 2 + 4 2 = x/io = 4V5 

DC ^IfsT fa# = x/(6 - (-2)) 2 + (7 - 3) 2 

= x/8 2 + 4 2 = x/80 = Ay/5 

:. AD ^1^ fa# = DC fa# 

.-. fa# l 

^5*fe <I*lT ^r, ADCD iflMfc ^Wstw i 


y 



DD Wf?T fa# = x/(8 - (-2))2 + (3 - 3)2 = x/10 2 + (0)2 = x/lOO = 10 4W 


4^, DD 2 = 100, AD 2 = (2x/5) 2 = 20, AD 2 = (4x/5) 2 = 80 


.-. AD 2 + AD 2 = 20 + 80 = 100 = DD 2 


W W CT, ADCD 


ADD <5^ WFt% far*®? ZDAD i «fl 






*88 


(t. CWh3 CT, (-3, -3), (0,0) 'Q (3,3) 1^5 W I^Sf fc®f% 

*im^i 


A(-3,-3), 5(0,0) « C(3,3) 8tTO R^vj^i xy Wl ^tOT?T 

OT*ftWt i 


«wwimi larger ^ ■5^ ^fhr ^ ww ^i *rc<Tf^ abc 

larg^f ^ AB, BC « AC 4<T 1^# ^ i 


ab fr# = 

= \/3 2 + 3 2 = 7l8 = 372 W 
5C ^tf?T ^ = 7(3 - 0) 2 + (3 - 0) 2 
= 73 2 + 3 2 = Vl8 = 375 
AC ^ = 7(3 + 3) 2 + (3 + 3) 2 

= 772 = 672 

^Rlfe A5 + BC = 372 + 372 = 672 = AC 

■'pok <*roi?r 

^t?f <.<plt*il Qi'S'st 

'*IHM xy ^JWT WtR (FtW ^eTf ^ CT 

^ «i^h •‘pw ‘Si'^ m^ii 

C<plwl Ql'J'st ’t&'T *T?I l 


y 



va|rfj)©i^ 


i. 


slfowwi 2kT3 ^2^9^ i 


*) (2,3) « (4,6) 
*0 (a, 6) « (6, a) 



«) (-3,7) « (-7,3) 

^0 (0,0) 'Q (sin#, cos#) 


*. A( 2, -4), 5(—4,4) « C(3,3) i ^P*^T 

^ OT%3 Pf, 4fi> fsrpt i 


O. A(2,5), B(- 1,1) « C(2,1) largest ^NsmI ^ <iR* <Ff%3 

<?I aqfi> fsi^St i 

8. A(l,2), 5(—3,5) « C(5,-l) t^3RT ^t?t ^ W*mi *TtF$ 

(?. vmR*<i c«tw (-5,5) « (5, fc) fc «fl?r ^ fa# ^ i 





*o$1r 


utm ii. etjifvR 


\8<t 


'Jj. (FtTO CT, >1(2,2), 5(-2, -2) TO? <7(- 2y/3, 2-^/3) TO 5 ^ ??TO Riot's?? ^TO*»J I 
TO TOTOl fTO liTO? 5 *TO TO i 


% 


(TT^ CT, >l(-5,0), 5(5,0), <7(5,5) « 5(-5,5) 



i 


V. i4(-2,-l), 5(5,4), (7(6,7) TO? 5(-l,2) TOT TO® b^StfiJ 

^®t iMfa to I 


&. >1(10,5), 5(7,6), C{- 3,5) R*fJC«1l? TOff (TFtTO 5(3, -2) TO TOM3I 
« <?FlTO *MU>UI 

io. P(x,y) R*5 (AR y TOTO ^ TO? Q(3,2) Ito ^ TOHi 8foM TO CT, 
y 2 — Ay — 6x + 13 = 0 i 

ABC R'gOflnl >1(2, -1), 5(—4,2), (7(2,5) i Q)'s?'SrfT5<l TOM >15 TO 

"TO R^TTOi 


R^W%«W CT 3 PR (Area of triangles) 


mtot mR, M Iro R 5 ^ 4TO TOTOTOt? to’TO ^ to^t R>*ifi5 R^op tototot toi 

CTWTOW TO# 0ivg«tc‘»i»i4i TOM TOT i ^ Ri'g'stwiflli* ^l^ci TO? w»Ht y oci R>si iTOTO® 

TO?n 4 $mtot 4?#tot^ cro tojctt mmimi touro to? fcNjR*fenr tom 
Q)^vSt|I5<i WR R«R TOT® W To I TO^ ^CTO TOlM WWlWl b^8*t* $R> fTOjW 
CTO R®$ &'8'g«t CTO? CTOTO RR TOT'S ^TTO ^ I 4WW1 MTOt Ri'jj's? CTOR? 

*|R3R| (TO’A^I* frtM?T TOl?>) TO? ?l$? frMRT R^R ^TO i c<ic<plc«il Ri'g'st 

a\ c^r c n^TO ^tfro ww Refer? TO; toiR ^r«tfH to? toim cwr 
R# ^SFS' tot^ 1 WH RTO ^ ^ <M?TO i TO’ef %TO ?®Tt TO 

Q)C<pI c II < pI? cdIopMM? stR? ^Rfro^CTO ^tt»TO s <|R ®tHI *Tf TO? 5 ?T ■?«? «Tt TO R^ 
TO TO? frrtr WRT TO ? 5 w MTOf CWl Refer TfTO To I TO TOT mtot TOR 
*Nro 'SlTTOSI ?t (7TOTO R<R TOM I 

TOtR * TO?^^ TOTOrtTOImc^itoR^ 


C^aiTO R*fel? ^ai: to? to >15(7 TO# fangs? c^tTOM W^i 

>t(xi,|/i), B(x 2 ,y 2 ) « C{x 3 ,y 3 ) RTO iTO R®? TO? >15,5(7 'Q C>1 I3 ^«mI %TO 
TO 1 TOfelJ >1^ >15,5(7 « <7>1 to R'R ^ITO i CTOT: 





AB t>i<u c 

c= V(*l “ X 2 ) 2 + (?/l - y 2 ) 2 
BC frNl a *rc?r 

a = yj{x 2 - a?3) 2 + (y 2 - 2/3) 2 
.4(7 ^?T frRj 6 *TCiT 

6= \/(«i - rr 3 ) 2 + (yi - y 3 ) 2 


y 



r 


4*R 2s «ror 

2s = a + b + c ^ %% 

^sNK s = -(a + 6 + c) <«HtCT s TOl Rl'gOW to*F i 

2 

n&rat s o, 6, c <*rt RRtw mm>imi Ri*«wi c«m«m toi *nft i 


larg^ wwi c^spp^f Wfm ^jar 

tangw 45<7 «*rt 45fcrtrc, 5C^tfsr Wia^c^^*rfrtfr b <*rc* *if^tat 
2s wi AABC «W WH ^(s - a)(s - 6)(s - c) dRR* pflftvr W-W <23% 
^ «w %to nwt srr &m t i tot%r otw to i] 

ton "Sltwr ^3% wsm >!$.«& ^Kt I 

wfa: Qi^&flrsi cwf %brt fife* ^ar itoto, to' arc# -snar rrhrj 

m>rat 4*m?T wwiwi fa^oewi cm»m fifor w ^ i 

fc. <«wf& fegOW fe*fl> #^to A(2,5), 5(—1,1) 'Q (7(2,1) i Rl*®t% «flwfl> 
%> are? *lfi%iT« fcwfoi 'sitWf ware*i f% W i Ri'j'stR C^R 
Ruj'S? fsar <Rc*f ^?r are^ ^sre R's i 


tor Rrgis% fsaj cFpsffatf ^it i 


*o)1r 







AB ^tf?r &#, c = y/(-l - 2) 2 + (1 - 5) 2 
= \/9 + 16 = 5 y 

BC ^ fr#, a = y/(2 + l) 2 + (1 - l) 2 XT m i t 

= V9 + 0 — 3 4 < P'^ 5 m j.j qTjJ 

AC frm,b= y/{2 - 2) 2 + (1 - 5) 2 y \ 

= \/0 + 16 = 4 s(-i i) y ( |m T) 

s = i(a + 6 + c) = ^(3 + 4 + 5) *' l| * 

12 

= — = 6 <4<p<p 

2 IIIIIIIIIIIIIIII 

t^3HM =v / s (s - a)(s - b)(s - c) W 

= ^/6(6 - 3)(6 - 4)(6 - 5) W : 

= x/6 x 3 x 2 x 1 F 

= \/6 x 6 = 6 <3 <p<p 

^ 5 ®^ smn *mr i 

AB 2 = c 2 = 5 2 = 25, 5C 2 = a 2 = 3 2 = 9, <7A 2 = b 2 = 4 2 = 16 

5<7 2 + CM 2 = 9 + 16 = 25 = AB 2 

ABC >IWC4l^ §ng®f i AB « Z.4(7.B i 

H. ,4(2, -4), B(- 4,4) «*R* (7(3,3) 4<F§ Qt'gOtol %fI 
<*ra? frNj §«fei?r ^twr <*r?r w<w §<# ^ i §3r <?rc*f §rs^§?r ^ ^ ^ 

<*RT C^Hf^ i 

■*Hhh: fa'g'stfts §3f 'oil<p| ^c°il i 

AB = c = y/(-A - 2) 2 + (4 - (—4)) 2 

= V36 + 64 = ViOO = 10 4W 

5(7 = a = \/(3 — (—4)) 2 + (3 — 4) 2 

= V49 + 1 = V50 = 5n/2 4W 

CA = b = y/(2 - 3) 2 + (-4 - 3) 2 

= VI + 49 = V50 = 5V2 W 

4*I»T, s = ^(a + b + c) = ^(10 + 5\/2 + 
z z 

= 5 + 5\/2 

Y' 


iy/2) 



Y 



_ 

_ 

= 




—- 

- — 


m A( 

2,5) 





/ 



=-—= 


c 

^ b 



B{- 

11 ) 

A 

q 

'2,:) 




* 









— 

— 

±u 

3 



- ■— 

" —jr 





—.- 

-'— 

= 




— 

— 

= 




r 


:. = y/ s (s - a)(s - b)(s - c) W 






*8 br 


= y/(5 + 5v^)(5 + 5y/2- 10)(5 + 572 - 572)(5 + 5^2 - 572) 

= ^/(5 + 5v^)(5v^ - 5) • 5 • 5 W 
= 5^/(5 + 5V2)(5\/2-5) W 
= 5^/(5v^) 2 -5 2 = 5\/50 - 25 = 5725 = 25 

sHrS Qj'sj'SrfB i c^HT BC = CA = 572 i la^Bfflhr 

/ib 2 = io 2 = ioo 

BC 2 + (L4 2 = (5v^) 2 + (5\/2) 2 = 50 + 50 = 100 

.-. AB 2 = BC 2 + CA" 2 

.-. A ABC *wc<pl^t Qi'get i 

A ABC Ql'getfc *wc.<p|^t 'Q Qi'jst i 

«nk<H br. Qj'jt'sfti A(-2, 0), 5(5,0) C( 1,4) i 

frNj 1%*# ^ <^3pp«T ^ I 


Qj'g'stfcs fpSf (FKfatt ^t®Tt i 


AB = c= 7(5 - (—2)) 2 + (0 - 0) 2 
= 749 — 7 

BC = a= 7(1 - 5) 2 + (4 - 0) 2 
= V16 + 16 = 472 4W 
CA = b= 7(-2 - l) 2 + (0 - 4) 2 
= V9 + 16 = 5 

s = — (a + 6 + c) = -(7 4- 472 + 5) 
z z 

= i(12 + 472) = 6 + 272 

z 


r 


— 




-Wr 



— 



> 







r 

V 


s, 
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V 




_„/ 
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\ 

v 


47 : 

l, n) 

~7 

? 

r>/ir 

A\ 

— 





“(y> 


_ 







— 








r 


.-. WM = 7s(s - a)(a - b)(s - c) 4^ 


= ^/(6 + 272 ) (6 + 272 - 7 ) (6 + 272 - 472 ) (6 + 272 - 5 ) W 

= ^(6 + 272)(272 - 1)(6 - 2y^)(2v^ + 1) 










= yj(6 + 2\/2)(6 - 2\/2)(2v / 2 + l)(2 v / 2 - 1) 4W 


= y (6 2 - (2\/2) 2 )((2v / 2) 2 - l 2 ) = \/28 • 7 = 14 4W 

^sf i tot ^ <1 crot c^tsrr <rt^?r ^ to i 


5W%f: OT Fs»ifi5 0)'g©tG ,s K<4*l fa# ^»lC<Pf%, $,?# >l*ll#rg 'Q 

tow 1% 4^? frorolf large? i 'srtar sHvo^HJ fa'gcsm 

fa# i wv cwiwr c^m'Q fap c^w\ fa# wt w i 

^%l%s 4 W*T ^3 Qi'gC'Sf'Sl Wi|»H ^RTO' Wfft TO<T i 


®Wi, b'sre&ert A( 1, 0), 5(0,1), C(-1,0) <TOSL>(0,-1) I 

l>'S'sMI>« f5Sf ^sjfo 4<R CTWM ^ ^ fafeTO ^IfaJCT 4<f fafa^in 


TOfafa: *rtr frcsr *i1'©eto ^wf abcd croteff to i ab, bc , C5 

»TOS DA b^StlE* ^mfa <rt^ t£R? AC « BD b^etlS* ^fi> i 


^I|4B = C= 7(1 - 0) 2 + (0 - l) 2 

= vTTl = 72 4W 

^BC = a= 7(0 + l) 2 + (l-0) 2 

= 71 + 1 = 72 

4C = b = 7(l + l) 2 + (0-0) 2 
= T2 2 = 2 4W 

^ CD = 7(-l - 0) 2 + (0 + l) 2 = 72 w 
^ DA = 7(0 - l) 2 + (-1 - 0) 2 = 72 4W 
<m TO, AB = BC = CD = DA = V2 

.-. b'j'geflU 4+fa <fa A\ WT 1 


Y 



4*fa, AB 2 + BC 2 = (72) 2 + (72) 2 = 2 + 2 = 4 = AC 2 




ABCD 4<T = 2x fag^f A5C 4<T <2%q<H1 


^ farg®f ABC 4<f *tfa%Tt, 2s = AB + 5C + C24 = 72 + 72 + 2 = 2 + 272 
s = i(2 + 272) = 1 + 72 

.-. fags? ABC 4<r = 7(s(s - a)(s - 6)(s - c) 


= ^/(l + 72)(1 + 72 - 72)(1 + 72 - 2)(1 + 72 - 72) 


= ^/(72 + 1) • 1 • (72 - 1) • 1 

'¥+-'£+, sffafi- cu'ST-io G£|fa 


































































































Mo 




= yJW^) 2 - 1 4W = v/2^I 4^ = 1 4^ 

.-. ABCD 4^ WR = 2 x 1 4^ = 2 4^F 1 

■Sp®^: <TC?fa ^Ip fctW ^*f W'G CWI ■'ft'GTTt TO I ^TO® <£|<I fr# 'Q SK $«t W'Q 
wh ’fhQTt -Jim i wwiwi b'i'gtem cwt faf?r totto^i 

>o. A(-l, 1), 5(2, -1), (7(3,3) <*R* 5(1,6) TOT 5 lf^» Fjl^S# ^®FT ^ 

4*T 2if^fi> 'Q 4^fi> frNj W 4^? l>'8'5'SfIu<l W'flW W l 


TOTO: ^[ *H's</is TOM xy WPI ABCD ® x 5'5®tfi> OT*fMT TOtt i ABCD o'j'jf'stfo 


^t%AB = a = V3 2 + 2 2 = Vl3 4TO* 

TO BC = b = a/1 2 + 4 2 = \/l7 4TO* 

TO <75 = d = a / 2 2 + 3 2 = \/ l 3 4 TO * 

TO ZM = e = V2 2 + 5 2 = a/29 4 W 
TO 4(7 = c = a/4 2 + 2 2 = a/20 W 
AABC 4 2s = a+b+c = (\/13+v^17 + a / 20 ) 
4<p<p 

= (3.6056 + 4.1231+4.4721) 4TO* = 12.2008 
4TO* 

.*. s = 6.1004 4<P<P 



A ABC *flF3T W»H = y/s(s - a)(s-b)(s - c) TO 4^ 
= V6.1004 x 2.4948 x 1.9773 x 1.6283 TO 4TO* 


= a/49.000 TO 4^ = 7 TO 4TO* 


A ACD 4 2s = c + d + e= (a/ 20 + \/l3 + a/29) W 
= (4.4721 + 3.6056 + 5.3852) 4TO* = 13.4629 W 
.'. s = 6.7314 4<p<p i 


AACD 4¥ t**4*M = y/s(s - a)(s - b){s - c) TO W 
= a/6.7315 x 2.591 x 3.1256 x 1.3460 TO 4TO* 

- a/64.9744 TO W = 7.9983 TO 4W 

.-. ABCD (TO = (7.000 + 7.998) TO W 

= 14.998 TO W = 15 TO 4W (2tm) i 

■sp^j; i 4 «H4iu4 

^StfTO C^3RP«T tTOftl 4 TOfc ^spsFs <iTO<P 3 i 


*o$tr 





*oStr 




^‘t ^n?W A(2, -3), B( 3,0), <7(0,1) D(-l, -2) i 

^0 OTAR'S CT, ABCD sl^T i 

AC « 5£> *£RTvl5<7£> 

«t) fa'S’StWWU TOJOT SWS#^ CW| <^ | 


^It*B: ,45CT> 


*llwm ' 5 H i 0W u'Hlwl ^g«iI i 


^) «# a, 6, c, rf W*CT AB, 5(7, CD »*RS 5^4 ^ 
fc# <<)<r <F< AC = e « BD = /1 
a = ^(3 - 2) 2 + (0 + 3) 2 = Vl 2 + 3 2 = 7 l 0 

^<P<P 

6= 7(0 - 3) 2 + (1 - 0) 2 = V3 2 + l 2 = 7l0 


fl _^y 

7r 7ir3, o) 


c = 7(-i - o ) 2 + (-2 -1 ) 2 = 7 i 2 + 3 2 —h —1 

= 7Io*w* — 

d = 7(2 + l) 2 + (-3 + 2) 2 = V3 2 + l 2 

= y/to I II II l±. I II LI 

(M^% a = b = c = d = 7l0 r 

.’. ABCD i 

*0 AC = e = 7(0 - 2) 2 + (1 + 3) 2 = 74 + 16 = 720 

^ BD = f = 7(—1 — 3) 2 + (—2 — 0) 2 = V4 2 + 2 2 = 720 4W 
.-. 0^\ AC = BD 
AC 2 = (720 ) 2 = 20 

AB 2 + BC 2 = (7l0) 2 + (\/To) 2 = 10 + 10 = 20 = AC 2 
:. i 

.-. ABCD i>'8'5'stfi> i 

’t) ABCD CWt = 2x ABC <*RT 

<xi^rn?T aabc wm 

7 ,., v TIo + 710 + 720 2710 + 275 ^ R 

s = -(a + b + e) = ---=---= 710 + V5 

AABC *iRT CWRM 
— 7«(s — a)(s — &)(s — c) <3++ 








= yj (a/10 + V5KV10 H- a/ 5 — V / 10)(\/I0 + - \/lO)(v / iO + a/5 - V20) 

= ^(v'lO + \/5)-\/5- V5- (a/10- V5) 

= y^5 • ((\/T0) 2 - (\/5) 2 ) = y/5^5 = 5 4^ 

ABCD A&fc t«M«M = 2 x 5 = 10 4 W, 

■sp®^: ?R®t ABCD ^flhr C*M*P«I = (\/l0) 2 = 10 i 

4t fa'gMwl TOICTJ 

W(fl«P 8 i fa# TO i ^t'olw c«ic<plc«il ^'gc'sra *TOt*F ®tHf sltWf'Q <1^0^ 

c«m*m fafa wn cto tot wr ^ i ^ 

Tlfw ^Stfar WR fa# TOffs ■Pit TO* RlM>IHH>H CSlwMITO TO 

i ®tro 5i r wr fa# tot to*^Ti OT*s c## 5 *rot®F ^TOftro 

iStHT ^flt 'SfHT ?ITO TO i fa'j 'Stfalo* ^1^ £#J TBQsm *RGstt CSTC^f iTO® *1# TO* * TO 
*M%ff® w*f«i fa# <p*o® *1# i ^Slt *p*lfa JpMCf 1*W%TO *m «lt^t slwleti i 

* az *t#ro toto^h fa^sr 'Q «$8Mr« wr faftro c#^r ^itoch* toictt mm tot 

"5M: 

fa'g’stwwm wui'M fafwis ^flTO 4 ! ^3T: *#, A(xi,yi), B(x^,y 2 ) TO* C(x$,yz) 

ABC TO fa# faTO fai<T TO3^ i4,5 « C ft*5 ^ifaf fatffa ffaF 

totiftii 



ftar ^rat *Ht, 

^§®f ABCDF TO CWR = Ol'S'&rtf'M ABC TO t«M*M + Ulf*lfcrtll»lt<»M ACDF 
TO CWl i 


= $lftfertll»ll*M ABEF TO WH + Ulffifcrtll»lt«M BCDE *<RT WR i 





*o$1r 


'srajfci ii. etilftifia 


*<N> 


Qi'Sj'stwiii ABC 4R C^3PM = ^if^BriiNc'sptfl ABEF 4R w«4)<p«i + jalffifetiiNwisi 
BCDE 4R WR - ACDF 4R WR i 

.-. Q|^«tC%4 ABC 4R CWR 

= 1 x (BE + AE) x EF + 1 x (CD + BE) x BE - 1 x {CD + AF) x BE 

Z Z Z 

= \ X (V2+ 2/i) X (*i - * 2 ) + 1 x ( 2/3 + y 2 ) x (* 2 - * 3 ) - 1 X ( 2/3 + 2 / 1 ) X (a?i - x 3 ) 
= ±(x lPa + x 2 y 3 + Z 32/1 - * 22/1 - *32/2 - *i2to) 



CRRtCR 1w \ B.CRCR Bc*l *IT'GRT C 9 !^ x\y 2 + x 2 y 3 + x 3 y\ 4RS 

^•l<pc©is B«q> /* RMN<P B^ 5 f^CRCR Bon *\m\ C*tC5 —x 2 yi — x 3 y 2 — x\y 3 


A ABC4R WR = 1 


*1 * 2 *3 *1 
2/1 2/2 2/3 2/i 


R*f 


^ 5 RI: -SR?T RNT ^ 5 F» CR 4 *NTO CTOF®T fafaRT CTO *RtRt«F 


*1 * 2 *3 *1 
2/1 2/2 2/3 2/1 


'0|<r1j$ Rf^R <J>Bl4 lR*tf^s %R* fRff© ^CRI 


A{ 2,3), E(5,6) 4R* C(-l, 4) ABC R)*Mwl C*M*M Ir^R^R i 


?IRtRlR: A(2,3),B(5,6) 4R* C(-l,4) 
B>*iBc<P Rf^R R^lR fRR#® CRSRt ^Tt 1 

10 c _1 o 

AABC 4R WR = - „ , „ R< 

2 3 6 4 3 

>^ < P < P 

= 1(12 + 20 - 3 - 15 + 6 - 8) R*f 4W 
z 

= 1(12) R*f 4R*P = 6 R< 







*<?8 


^1 43$ larger %f >1(1, 3), 5(5,1) 43i <7(3, r) <*RT W»H 4 3*f 

aiw r ar?r ji«|<u aih^^, ^ i 


>1(1,3), 5(5,1) 43i (7(3, r) ^3 RWMl TO 

AABC 43 WM 


115 3 1 
2 3 1 r 3 


4<p<p 


= ^(1 + 5r + 9 - 15 - 3 - r) 433 

A 

= 1(4 r - 8) = (2 r - 4) 43*$ 

z 

8HW, | (2r — 4) | =4 


^t, ±(2r - 4) = 4 


^t, 2r - 4 = ±4 
2r = 0 ^T, 8 


/. r = 0, 4 


CM«M 

ftc&s Bwi ABCD aj<pf 5 i>' 8 '?'st i ol-sitT> A(xi,yi), 5(0:2,2/2)* 

<7(0:3, 2/3), 5(0:4, t/ 4 ) > 1 , 5 , ( 7 , D (& ^3 3$\3 R<p 'oiyilw CT^Tlt 1 





ABCD 43 C*M*M = ABC 43 WR + \4%W34 ACD 


*o)1r 







*<t<t 


Xi 

x 2 

x 3 

Xi 

i 

+ — 

Xi 

x 3 

x 4 

Xi 

yi 

y 2 

ys 

yi 

2 

yi 

ys 

y4 

yi 


1 
2 

1 1 

-(Xiy 2 +X2y3+X3yi-X2yi-X3y2-X 1 y 3 )+ -(x 1 y 3 +X3y4+X4yi-X3y 1 -X4y3-x 1 y 4 ) 

^(xiy 2 + x 2 y 3 + x 3 y 4 + x 4 y! - x 2 yi - x 3 y 2 - x 4 y 3 - x^) 


b'8'8'StW^ iRT 

1 Xt X 2 X 3 X 4 Xt 

2 yi y 2 y 3 y4 yi 


<T 3 f i£|<p<p 


ABCDE A(x 1f y!), B (x 2 ,y 2 ), 

C(x 3 ,y 3 ), D(x 4/ y 4 ) 'Q E (x 5 ,y 5 ) ^ i£R5 toft's 

ABCDE <4^ fel'S'ST W ABC , ACD 'Q ADE i*T?T 

(sgw trh i 


'Q ABCDE 


1 

2 


Xl 

yi 


X 2 x 3 X 4 X 5 X! 

y2 ys y4 ys yi 






wwiwr wrt 

W( l 


y 



^tW: b'g'Sj'StWteUl Wt£i*M qvb'g®? ^ 


^t *8. A(1,4), B (-4, 3), C(l,-2) ^ D (4, 0) ABCD 

i£|^ <P«1 I 
























































*<N> 


*1 tffc 


R«n^c4> 'srfw tofte to to Fg'^tosr >15<75 <*rt c«m»m = 


1-4 1 

4 3-2 


4 

0 


<i< <*rs? 


= ^(3 + 8 + 0 + 16 + 16 - 3 + 8 - 0) 

Zi 

= i(48) w = 24 4W 


i. A{- 2,0), 5(5,0) <iR* <7(1, 4) ^«I1*CT AABC <*RT %f to 1 

AS, BC, CA ^ AAS<7 *M^lt tor i 

*f) C^ZI^f tol ^ I 

*. to& slfoww ABC Isr^CSRT WH tol 4^: 

^) A{ 2,3), 5(5,6) C(-l, 4) *1) A(5,2), 5(1,6) 4^ C(- 2, -3) 

®. (WIT'S CT, A(l, 1), 5(4,4), (7(4,8) «*R* 5(1,5) 44# ^WotoiT %? 

to 1 AC « 55 4to to tor ?Tt4to<l#<r WH far*^ ^fWT to 
WtfW **IH *to tol W i 

8. A(—a, 0), 5(0, -o), C(a, 0) «flW 5(0, a) %Tto$ b^Stfa C^app^TW? 

d. (WIT'S CT, >1(0, -1), 5(—2,3), <7(6,7) 5(8,3) to^T 44# 'aim^WM 

■pRifl> i 4*to?r to 4 <r «iiii\oc%4^ wr tor 4*4 i 

fc. toft **IT4t*F A(-2,1), 5(10,6) 44S C(a, -6) i AS = BC a 44 
4^141 to 4tFT4 4lW C4 f^St *#5 ^4 44 C*M»H tor 

i 

S. >1,5, C toft ***1^ 4415 ^ A(a, a +1), 5(—6, -3) 44? (7(5, —1) i v45 
44 >1(7 44 frfC^J4 a 44 ^TCTftT 4M 44? ABC Ql'g'stfij*! taPl^Jj 44^1 

4>41 

V. to® Fj^R^r WM tor 4*4 [4*# * 4J44I4 44]: 

*) (0,0), (-2,4), (6,4), (4,1) «) (1,4), (-4,3), (1, -2), (4,0) 

*t) (0,1), (-3,-3), (4,3), (5,1) 

fc. Wit'S CT, >1(2, -3), 5(3,-1), (7(2,0), 5(-l,l) 44? 5(-2,-l) 

C*WI*M 11 4*f 444I 







io. 4to b'g'gWrt to A(3,4), S(-4,2), C(6, -1) W? £>(p, 3) W? to*R3 
to* tom f^ito fto toto I ASCS b'S'SjOSrt wappBT f^Sr ASC W 
cw^irw ft^t 3,c®i p w mm fm4?r wr i 


Ut«T (Gradient or slope of a straight line) 


wrftoir to w*i?r snct r®t wf® f% to* w? m 

ftosm ctoim wmt i urw wm ^ w?r ^to wRm^tm tototo ir 
f% w ^®t ®rRmmm wt ^ i <mRmt m?mRm*rt ijto to to tow wrr cto wt 
urw stff^ 'G % ^iwff tow*! tor wit to® to w?^*m to m^wm tor i 
ijto cwm to^ to® ^ ri c^i wi cto c^r to* *wi®f to?m ml wr 

^wmwttotomwmt^ to® 4*rnR®rmt 

CRW %f#R7® 1^ FTO 4Wt® towt >l<W<mmt to*t WT t£R$ ®RW WtW 
(Tit C^T Ito 1 


RR (Gradient or slope) 

arw to as >i<w<mto tont to i <mto 
A(2, 3) « S(6, 7) ijfi> to to tow W?R^1 
to^plW <mto a: mw *WRJ<F tom RtW 0 
c^nR w?r^i to 6> cwr ~sm\ x 
rrr as wmimto f% *ito*t ®rm® ®m 
’totA i Wilton WlWt AS <mW UH Zi- 

(gradient) m (A 5 t^RRl^ ®Rm toRfA <PW slto: 


m = 


y 


*4Rtuw totor 


x , RR'Rimm 5 lf?M®‘'i 
.*. AB C?N1?T UH, m=l 


7-3 = 4 
6-2 4 
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V) 
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x 











e 
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-4 

run 
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2, 

3 ) 
























0 
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^<pf5 A(x i, 2 / 1 ) ^3 £>(x 2 , 7 / 2 ) R* 4 '! I^TC^I <pc^ ^?T 

(m) 

tot 


m = 


V2-yi 

X 2 - X 1 


rise 


run 


tot 


wt siwt w<r to 


Atow W, CWRT WWlt Wt x mw *HtW toim RRR (Wf 

W J i*W J 5,c«il, m = tanO 1 ^AiW Bc<i) AS C^W wcifl TJH m = 1 

tan 9 = 1 % 9 = 45° (^to ^WK) 1 

Wf-'O'S, ’tRa- h>^-io 






























































































































©M>U<? flPfc 


\<t\r 


Y 



wnkiH Id. SlfiaWW) ?t?t 

'oiRxgjI*® -wiwHflr ut®T f?*f? ?>? l 
?*) A(2,3) 4?* B(3,6) 

*0 A'(2,1) 4?* B'(-l,4) 




*) 

<0 


^ 6-3 

A'B' C?m UM = ^ = -—-——— 

■#r -1-2 


3 

I 



3 



wfa: fc*ICiM fi>4 C^C^fT^n^, AB C?*lt?T>M *HtW 4?^*t? C^W <*)?# Jj^wM i 
f*? cstc^ ^ <itoi? c? a'b' c?*rt? um ^«ttw <s?* <?m 4?# 

^n^T«t i ^vssk 'oil(.«ili>*il C?W «il»isl <4^ Pi'nlc*© 'oihc's *ftf? C?, Ut«T *wN<p ?t«T 

c??r?i?t x wf? *htw to? cth ^wk 4?? m wsff 

x *Htw to? mx ^*1? CTM «flWfl> ^ff^W i 


^“'t? <3*M '^?J ?^T m 1% ?5? ^st Pict^hs ^ftwt? ^iklc«u ?JkJt ?>?t ?^Tt: 

A, B <5?? C 1?^i? ??^ (2,2),(5,2) 4?* (2,7) i ?*tff©% 

WI AB 'Q AC (3NT 'oi'»p«i ?>? i ^? "^T AB 'Q AC C??1? 'EM 1?*# ?>? i 


WJt?: ?^®%T WI AB 'Q AC C??t WT ^?T W i 


$cOlr 



*o*tr 




f&ifl ^l(TI CT, AB C?Rt x 'oiwo -*hI*'shR 

^ AC C^*lt y >l*lh»«H i f . 

AB aiam, m = - ~ - = l = 0 — 1 Tf ffl 

x 2 -xi 5-2 3 

AC C^im UR m = m ~ yi TOt 

IC2 — Xi - —1 h- •—— 

^t, ^fir*r ®i = x 2 = 2 <irc* x 2 - X! = 01 - 4(2,2) fHH, y 

xi = x 2 ^ <zm ur W?r <p^l ^rtrr *rt 1 i 

1111 ======: 

^rr«jme|v© c^twt *nwant A(x^yi) « B{x 2 ,y 2 ) 

fe «iR>^ n ur, ========== 

m = y2 ~ Vl % m = - — x ± X2 i 

X 2 - Xi X\~X 2 * 

1 


1 

f. 
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(2, 

7) 
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(2J 

2) 



>, 2 
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* 


«R» Xl = X2 ^ \s|^(.«i C?Klfc y 'oic^ *i»ih©<iR ^T«SfK x '©iws ^ i 

C^*tT *H\$T C^*lt »T?I i bR<p<^l'Q «RI i 


$*tc?Rr fe ab c?n*tm «m»iwi 1^© c^# y = 2 ac gni* mm»imi 

ft*2P5 ^Sf Wfk x = 2 ^ AB y = 2 ^ AC 

x = 2 1 


A(-3,2) «WB(3,-2)1^9%ir 
^rf^Rstft c<r*im UR fa# W 1 

■*Hhh: AB C^ft^ UR m ^(.°\, 

y^Ul = — = 2 ~ (~ 2 ) _ A 

m x 2 - xi -3 — 3 -6 

2 

“ —3 

UR ^ c tlw WlTT C?Rtfi> x ^SRRRJ *HtW fa^nr 







Si 




Mr. >1(1,-1), 5(2,2) ^ <7(4, £) 
TO £ ^ W? 

C3^TJt«T TOi ^Wt° 

*t$, 

2 + 1 £ — 2 
2-1 = 4-2 


^t, £ — 2 = 6 

%t = 8 

£ <*RT "SIH 81 


y 



to. j4(£, 3t), 5(£ 2 ,2£), C(t - 2, £) <*R* 5(1,1) Wfc far faj[1 AB «*R* <75 
C^ft ^lail’woh TOJ <^RT ^l«Nj "SlH fafa WI 


' 5 T 5 lT i tR: AB C3*tfa T>M m\ = 
CD 'EM 77 1 2 — 


2t-3t 


-t 


1 


£ 2 -1 £(£ - 1) 1 - £ 
1 - £ 1 - £ 


1 — £ + 2 3 — £ 

CTO$ AB * CD C?tf\ >|V|Mi><K AB « (75 C<T*fm TO ^ wfK, mi = m 2 
„ 1 1 -£ 
l-£ _ 3 - £ 

% (1 - t) 2 = (3 -1) 

% l-2t + t 2 = 3-t 


% t 2 - t - 2 = 0 

%t = -i ^mt t = 2 


£ «fRT WH>^ -1,2 


ii.o 

i. fro<r erffcffr cro A 'Q B ui»r fa# <f?t i 

>1(5, -2) <!R* 5(2,1) *T) >1(3,5) ^ 5(-l, -1) 

*t) A(t, £) <!R* 5(£ 2 , £) ^T) >1(£, £ + 1) 5(3£, 5£ + 1) 

*. >!(£,!), 5(2,4) «<R? (7(1,£) fa^farfaj ?ITO*rTO£ <*T?T5lR fafe ^ i 








*o$1r 




O. <FT%3 CT, >1(0, -3), 5(4, -2) C{ 16,1) fax faffi I 

8. A( 1, -1), B(t, 2) <1R? <7(5, < + 3) W?J*r 'sjpT ^ i 

£. >1(3,3 p) *4^ 5(4, p 2 + 1) GHfa T>l®r —1 p 4?' 'SJts? ^ i 

'b. efott ^ CT, A(a, 0), 5(0, b ) 4^ C( 1,1) ^,'*#- + y = l^i 

a b 

< \. A(a, b), 5(6, a) <7 Q, ^ ^ 8foW ^ CT, a + 6 = 01 




*#, L fax >1(3,4) 5(5,7) ft® 

ftt&s f5C5 ^c«il i 

ab 'tmva *im ut*r, 

7-4 3 m 

mi = 5^3 = 2 "' (1) 

VIW 4>ft, P(x, y ) wmt L 

AP C^fm TJM, m 2 = ^4 ... (2) y 

l^' >15 « >15 <3^ 'WlwHt'^QTItll 'S'stiis Ul®T 
l ^r«sfK, 

mi = m 2 

| [(1) « (2) *lfe] 

^f, 3x — 9 = 2y — 8 
^T, 2y = 3x — 1 

%»=^-^..(3) 

7 — v 

55 c^tm m, m 3 = -—-... (4) 

5 — x 

AB 55 GNflT T»1®T ^T, 



mi = m 3 

* 3 = 1^ 

’2 5 - x 


[(1) « (4) C«IW *fl^] 





% 15 — 3a; = 14 — 2 y 
% 2y + 15 = 3x + 14 
Rt, 2y = 3x - 1 

^ 3 1 /cN 

% y = 2 X ~ 2 " • ^ 

(3) « (5) >l*i)TOl i ?fTO? *I^TOl (3) Rt (5) TO *HMtoNt L «flF3T <*I0©%I 
Rftrot i to 5 tor ot«it to Rftrot (3) Rt (5) x «*rc* y «w toto Rfrot 4R* 
TOfi> *r«krR! ft on*] r*cr i ^ i^?*iww rr! rr x 4Rv y 4R rr rrr 

TOfl» >RRMRt to*t TO I RftTOt (3) Rt (5) <?F ftfcRtR TOW TO TO 
3 1 

y 2 2 

2/ — 4 3 __ y - 7 3 

^ = 2^^ = 2 

^ T = T—\ 

x — 3 5 — 3 x — 5 5 — 3 


TOR, -—^ = m TORT ^J = m 
x — 3 x — 5 

*jv*k RRRTOIw RRT TO, Rft ftPR> ft*5 24 (rci,yi) TOS B(x 2 ,2/2) wlwl RRRRRR 

TOR \q^pv^5 RR, V©|^(,®1 Ul®T 

1/2 -2/1 {rise] *&t 

x 2 — %i irun] ^St 

TO? ^ R3RRRR TOoTO RffaRR TO 


x 2 — %i I run 


TO? ^ R3RRRR TOoTO RffaRR TO 

y z/i /n\ ~pr\ y 2/2 /^\ 

-—— = m..,(6) -—— =m...(7) 

a: — xi x — x 2 

Rfrot (6) to *ift 
y -yi = m(x - Xi)... (8) 

>|SDtoI (7) TO *lft, 

2/ - 2/2 = m(a; - x 2 )... (9) 

.-. (8) TO? (9) TO TORT RRff® "TO TO# RRRRRR TO m TO TO? CTOlfl» f^J 
(aii, 2 / 1 ) Rt (* 2 , 2 / 2 ) ^ RRTR <TO#R TOs% RftTOt (8) TOR! (9) TO tof 
TO TO 1 TOR (6) « (7) RfiTOt TO TOR! 


y — 2/1 _ y - 2/2 

£ — £1 X — X 2 


■.. ( 10 ) 


$o:>fr 



■SoJir 






(10) W ~I^TO W ^m, WM ^ f=#& to A(xi,2/i) <4^ 
B(x 2 , 2 / 2 ) ^ TO«T *flF3T fto&Sfc ^twt TO, 

2/-3/1 = m-y2 ^ 2/-2/2 = 2/2 -3/1 

X — Xi Xi — X 2 X — X 2 X2~X\ 


CTW$, m = 


2/i -2/2 

Xi - x 2 


2/2 - 2/1 

X 2 - Xi 


^TOt$ vBitlwWqc&l ^RSJ TOtf TO TOt TO tof%t *W*IMTO UM 

«fro to 1 

^W^o. > 1 ( 3 , 4 ) « b(6, 7 )TOimtftGNm^fitror to toi 


NQtrf 7-4 3 

mm: ab c^rm m m = -^- = -—- = - = 1 

■^fBt 6 — 3 3 

*|S|)4<M (8) mm TO AB GNflT y - 4 = l(x - 3) 

^t, 2 / — 4 = x — 3 
^t, 2/ = x + 1 

(9) TO^TO AB C^tt? sfilTOt, 2 / - 7 = l(x - 6) 
^T, y = x + 1 

>iS!)4 <m (ii) w to ab c<r*rm ^4 = 4^ 

v ' x - 3 3-6 

S^-4 = -3 = 

X - 3 -3 

^T, y — 4 = x — 3 


^t, 2/ = x + 1 

Wfa ^31 (8) (9) ^ (11) CTOlWlfiJ TO ^ toP^ C^«im *l5il«*«r 

to *ira i ««»iwin» mm mus *nro i 

'SiKiH l>M 3 C?Klfi> (—2, —3) i 

1^f?T ^RT i 


7 rat*t1 5 T: (Ff'QTTt TO, 1>I®T m = 3 *R* Wft % (an, 2/i) = (-2, -3) 
.•. ONIHni ^5) < P^ e f, y — 2/1 — Tn{x — xi) 

^ y - (-3) = 3{x - (-2)} 

^t, y + 3 = 3(:e + 2) 

^T, y — 3x + 3 





^8 


%tf3 y = 3x + 3 

3330M y = 3x + 3 43# f3®5 P(*,4) %3 3331 P f^T 

*3131^ 3*3 i C3*flfi> x 43? y 'oi **!»(.<? 3313^ A 'Q B R^s C^f 3*C31 A 'Q B 

^RN 5 l3*f3 3*3 i 


^Itfl: P(t, 4) y = 3x + 3 CM3 $33 ^(3^5 ^0313 f^3 *3RtW C33t3 

3fW3«tC^ 3^3C31 


^©3t?, 4 = 3 • t + 3 


3T, 3£ = 4 — 3 



.-. P 1^3 *3Rt*F P(t,A) 



y = 3x + 3 C33lfi> x 'oi*»i*c<p A R^C's C5Ft 3 s C3 i 
<MC^ A 13^3 C3#> 3t y *3R1«F 0 [C3C^$ x 
W¥3 Wf f3^5 y 43 3R ^] 


^53T?, 0 = 3x + 3 3t, x = -1 
.-. ,4 f^JsT *3Rt«F (-1,0) 



3»H3t3, y = 3x + 3 <33# y 3>ro?P B <33 3*C31 33^ B 13^3 3t x *3Rt«F 
0 [C3C^5 y 3>|F5F3 W R^ x 43 3R ^J] 


^®3t?, y = 3- 0 + 3 3t, y = 3 
.-. 5 R^R *3Rt«F (0,3) 

433 3»lt^s% Wf AB C33# WSJR 3# I AB C33# x (-1,0) R^ 43? y 

WJR3* (0,3) C^f 3^W i 3Sf<K x 43 313 333 -1 ^33 y = 3x + 3 C33# x 

35I3R7P <E3333S^13>|t3t3 y 43 3t3 333 3 M? <Mfi> y 3W <333*C3^ i ^53t? C33#3 
x C^33> -1 43? y C533 5 3 i 

$hR< 1> 33 433 333C33I3 3t3t33 RtSl$ ^3 3333 3*31331 

y = mx + c 

43tC3 m C33lfiR T3M 43? c 353t y ' 3 C ^3 C53^ 43? c > 0 43 W3I C33lf& f&4 (3*) 4 
C33tC3f 3C3t i 


^T3l3 y 3SK7JRT 33t^t3H ^3K, x W*RT $33 33 <M3 3T3133 3fR*33 3C3T x = a I 
44^,'olM x 3SR^3 W®3t3 y ^^3 $33 33 (M3 3t3l33 3fR*33 3C3t y = b 
034 (3*)] l 


*o*1r 







c i£\^ Tff^f *HN<p ^TTiTI y = mx + c C?P*ltf& y ^ C*^ ftc<P c ^\<P<P I'jGH C^T 

<K*1G^ I m 4?T ^IH *HN<P (m — tanO > 0) ^TJlTf y = mx + c C?Nt ^Hf 

I a 'S b ^?T ' 5 Jt«T ^Rl^J<P ^TTtTl x — a C?Ntfl> y ^ W<1 WH' fac<P y — b C?P*tlf& 
x I 

a, b >8 c 4<T ‘^ c ffW C^TtTI W^f f&Sf (*l) 4 ^Tt I 



fe(<F) ^ (*T) = y = mx 

C^nf5 (o, 0) RlGil ' ? ItW l a = 0 3,G®1 C<H# y W¥ 6 = 0 ^C®1 C^ltf5 x 

[fsar (*t)] i ^rr? x y = o 4 <r ?/ >i^^<i c f x = o i 

^S. y — 2x + 3 = 0 C^Tfa 1>H 'Q c^<P ^ i '®G«1 c?r^ 4w 

corf's i 


^RNt 7 !: y — 2x + 3 = 0 

^t, y = 2x — 3 [y = mx + c 

.•. t>M, m — 2 y y si(.* s M G^1<P, c = —3 

'3 ,? R CiNlf& x 'Q y '5T^^ 5 A 'Q B R'^C'® C^i 

^?R?T, 

A Q, O^j [x y = 0 <lta 

3 1 

^ = 2 

^ 5 f¥^ (0, -3) [y x = 0 

^#0 y = -3] 


r 



wf 4w c^NtM ^ft i 

*8. A(-l, 3) 4<R 5(5,15) R*^UW WIN C?Kt s 'S y Tjs?n^ p vs 

g R^g® <^t i pq capita RfR ^ 4^? pg ^ ft# frfa w i 


*F5ff-'08, cu'ST-io G#T 




































































*RWFT: >15 GTffiT 


y-3 
x +1 


3-15 

-1-5 


^t, y — 3 = 2x + 2 
y = 2* + 5... (1) 

( 1 ) ( _ ^’°) 
^ (0,5) 

.-. pq c?r*inr = _° 5 ~ 5 



* = 10 = 2 :::_:r::====: 

’2^ + 5 5 1 H(-57i;o)jf- v 

-*—--■*-* 

^t, 2 y = 4x + io ZZZZZZZLZZZZZZ 

^t, y — 2x + 5 ZLZ 

/ - 

^5^J: >15 PQ JUMUNt i 
PQ «*RT frNl = + (0 — 5) 2 

/25 7“ /I25 5\/5 

= Vt +25 = \m 

>1(3,4), 5(—4,2), <7(6,-1) 

fa* i 

CFNlQ CT, ,4 « 5l^fsT *KCTf*t x *HW JJWK tBvfo ^ i 

*0 P(«,y) ,4 « 5 <Ff%3 CT, 14x + 4y = 5 

«t) >15(75 b'a'^W^WW AABC k ^ 'SfH 


AABC ^ 


AB T>H m ^®T, 
2-4 -2 2 

m = ^4^3 = ^7 = 7 


$cOlr 



*o*tr 


'sUDfa Si. etjlRR) 


TJH ^STim GNlft x TOR *HtW fa?R TO ^WK fc**lU TO I 

*1) PA = y/(x - 3) 2 + (y - 4) 2 PB = y/(x + 4) 2 + (y - 2) 2 
P ^5 A'® B 1^5 C^lW ^QTTRf PA — PB 

:. ^(x - 3) 2 + (y - 4) 2 = x /(x + 4) 2 + (y-2) 2 
^t, x 2 — 6x + 9 + y 2 — 8y + 16 = x 2 + 8x + 16 + y 2 — Ay + 4 
^t, — 6x — 8y — 8x + Ay = 20 — 25 
^T, — 14x — Ay = — 5 
.*. 14x + 4t/ = 5 

^ 13 —4 6 fc 3 

*t) ABCD WW = - 

7 ^ * 242 _134 

= ~{6 + 4 + 18 + 4fc— (—16 + 12 — & + 9)} = — (28 + 4fc— 5 + fc) = — (23 + 5fc) 
z z z 

ABC faiSCf C*WW*I = - 3 ~ 4 6 3 

x 2 4 2 -1 4 

= 1(6 + 4 + 24-(-16+12-3)} = " 

1(23 + 5fc) = 3 x +1 

z z 

^t, 23 + 5A; = 123 
^T, 5 A: = 100 ^T, ft = 20 
• A: = 20 


i. A(—1,3) B( 2,5) AP ^ 

(i) \/l3 

(ii) 'EM ^ 

(m) ^iN*f 2x — 3y — 11 
CTOfi> 





$$>v 


i, ii *0 i, Hi ’t) ii, in ^1) i, ii 'S Hi 

y/s(s — a)(s — 6)(s — c) 4 s ^t?T 

WM ^33<r (Wt 

«t) R^cad *i^Shit ^5?r 


A 



Q)^vStfi5<i WR 

<p) 12-^fiT^ *1) 15^4^ «t) 6^4^ ^) 60 

A(U) 5(3,-3) 

AB c?Nt?r 1>I«1 

^) 2 *0 -2 n) 0 ^) 6 


<?. x - 2y - 10 = 0 2x + y - 3 = 0 <S*ltTOT UtWM 

-2 *0 2 *t) -3 -1 

A. y = | + 2 ^ 5a; - lOy + 20 = 0 

<F) ^ 1%^ C?NI %7t*t W *t) C?T*IT Iwl W 

n) amwt '*0 c?ms 


c&. 


y = x — 3 y = —x + 3 ^ 

^) (0,0) «) (0,3) *t) (3,0) *0 (-3,3) 

x = 1, y = 1 wHtaii CT R**jt'o c^t <pw ^fir 

( 0 , 1 ) *0 ( 1 , 0 ) «) ( 0 , 0 ) ^) ( 1 , 1 ) 

® = 1, y = 1 « CT (^30 ^ ^ W CWPT 


^0 - 
2 

«t) 2 4 '** 


*t) l^f(£l^S 
’SI) 4 -^f (£)<?<? 


io. t£)^ W iif (2, -1) 1^[ %?I TJI«T 21 


*0$br 



ejjiPiR) 




RlR$ R^VJ^ TOt «lR>*l*b *KMM"ll?r >I^TOH R«R TO i 
R) A(l, 5), 5(2,4) *0 -4(3,0), 5(0, —3) 

«l) i4(a,0),B(2o,3o) 

aR>tw *nMtinm>^ tohM wi 
R) R«T 3 y (W 5 *1) RR 3 4R y W -5 

’t) R«T -3 4R y CRiR 5 R) R®f -3 4R y CRiR -5 

t>l?lG«R 4R^ 5|W 4CR (TWIT'S [4^ eNh^c^ RWl Rt^ T3H 4R 
y C5RTO B(*?S RR CR«lt CRR RgRtC 9 ! TO**TR R3W] 

io. Rwf® C^tlR^ x 'si’WP 'Q y ' s r^C < P CRl*T R’^t's CRi <pw R 4 R R?' i RR*R C^flR^ 
4tR CRRt'Q i 

R) y = 3x — 3 ^) 2y = 5x + 6 

*t) 3x — 2y — 4 = 0 

i8. (fc,0) R*^1l*i) « k bMRPiS *HMMR?T >l*llTOH k TO RWT R<R TO i *lR GNlfl* 

(5,6) TO W fc TOR5 TR<Rtoi 

i<t. (fc 2 , 2k) R^Rft TO* i IjMRPiS CTOR >i^TO 4 l R<R TO i 'tf'f CTOtR (-2,1) R^ 
RR rRto *WtR -SIR R<# TO i 

i'b. 4Rfi> CR*fT >l(-2,3) R^ Rcif R^ TO* R^ R«T ^ i CTOtR R^ (3, k) R 5 ^ RtRQ R^I 
k TO "SIR RR? 

iH. 3 bMRRtf? TOfi> CTOt i4(-l,6) R^Rc?r R?T TO* a: RRCR B R^S CTORC?Ti 
A RRRft RR 4RR CTOT X ^tR C(2, 0) R^s CTORCSi 

R) AB 'Q AC* CRTO R<R TO i 

^) AABC TO t«M*M R<R TO i 

iV. CENT'S CR y — 2x + 4 = 0 TO* 3y = 6x +10 CTOTTO TO^TO CTO <pw R i CTONCTO 
Rsr 4cR RfRt ^R c<p*i ’ifwt RSJRR R^ i 

y = x + 5, y = —x + 5, TO* y = 2 J i5ta<H R>*ifi> TOfi> Quests I'siB Rf R^“l 

to i RijsstfiR Rn <5^ wdiw R<R to i 

^O. y = 3x + 4 3x + y = 10 (RRTOR t^R^ ^fRTRJRRTOi (RRTORtfer 
rR x rtw R^© Rngcro c^gro R*R to i 

2tR«t TO <R, 2y - x = 2, y + x = 7^y = 2x-b<3*tt ItoR >|V|R*»j 
(concurrent) R^fR Rr RR rRto RR i 





^.Ho 


y = x + 3, y = x — 3, y = —x + 3 y = —x — 3 

WI b'jpsfafiS 4 <R C^sppsf t%sj *N%?a W i 

^(-4,13), 5(8,8), (7(13, -4) <*R* 5(1, 1) I^OW i 

^) BDCMi WRJ ^4 W %fsf <?m TO ^©t Ml ^ i 

^) ABCD o'J'sfc'sts 2|^f% i 

’f) ABCD t>^'?C'St4 <?l W( x WF? *IWfig^t ^ ^Bfir (Wt Mr 

<M i 

*8. ^It P(5,2), Q(-3,2), R( 4, -1) <*R* S(-2, -1) 

^) PS C^M ?lfwt Ml W i 

’t) PQRS &'8'?t«ra <?I W*t D^sk^t '4^ W C^3RF»11%*# i 



■SoJir 


c«$R (Planar Vector) 

*ra< fimm ^mt ^ sirrcrr Rift (quantities) <rofl i ^ RiftR 

^ *ffRRH (+ CTfl RT - fRERffl ^RGRleti R>CR *lfRRl e t) <ps<.«ir K<R i ^RJ £|<pI«is 
R iftR R*falR RfRRW (magnitude) 'Q 1w (direction) ScsqR ^oo© RR i 21RR £|<plws 
Riftc* Rift«%©1 r sirrrr Riftc^ Rift r*ti rri rritcr rirri cs&r 

Rift ri^imi rrcrt i 

rrjir c*tw ftw^Ri — 

► Rift 'Q C5$R Rift R^fat <PSO© *lls(,<l I 

► <?R5®iiRRft «c©$RRift si%rr >ikit*ij rttrii rrf© <hrcr i 

► rrir c®$r, ftRfte <?5 $r 'Q rr*rir c»^?r rjirji <p«k.v© rrcr i 

► C 0 IC<<I<SI CTW « CRtRfRfR RJNJl RRS© *f|RCR 1 

► c'»5ws Ircrtr rjirr <p«i(.'© rirer 1 

► C'oSwtl w«ik *|f«F©R> 'Q W C«fR RJfRjf ^cv© RlRCR I 

► c«ta c*?m ^©r 'Q rm^RIr w rrf© rircr 1 

► 0»BWR RlRlCR fRftsf ®?Jlftf©R WlJtR RRlRlR RRtR RRtR 1 
(.<**? ®ni^ $ft 'Q cs&r Rft 

^r#R #RR 2fm R*$R RfRRftRR sfalfeR RR 1 5 CR.ft., 3 W$, 12 fifat, 5 

fttor, 6° c ^ojtft rrt ^ r*$r fc#, rrcrr rIrrh St<m rIrrh, rirwtr rIrrh 

« RtRRtSItR RfRRM RR 1 4RR RfRRtrRR^tRJ t<M«W M ^rrrr ^cstr <mw$ 

K«T 1 ^5J|R|R Rft R«TT RR 4Rsfi> C«TtR 4<pfa*»j CKfcR Rfal R*ER SfRER 4 ft. *tER 5 ft. CRR, 
'©ftt«i RtanfR 5 ^ CRCR RIR ijR? ft<ft <mo® C’tER fifRER '5?H1 i<i<p|*i cR<pfi>3 ^ftR ftR "#? 
RftR r$r> ft^> R wRt *tw <iMfa**i (Rw <.«il<pfi> <P's^<a ^5t ^iS<P'»lc<^ w 

R?n 

CT Rif 5 ! t<M"1ilto (£RRSR^ RfRRR RtRt WtRt *|R>||CH<I + Rt - R^CR 

RRlTCRT RtR, ^©l(.<p c.<n»®iR Rt 'aifn^ Rt Pilw Rtf*1 (scalar quantity) R®TT RR 1 (length), 
«R (mass), W?^sR (volume), (speed), ^TORt (temperature) ^©JlfR 2|C'®)C<P^, 
(, J *‘P«iR Rlf*1 1 







c? ?ifto sm *\« ^t? toiM «to vBvwcii'si siwisr ^?, csl? 

?t *ito ?lRl (vector quantity) ?«? ?? i ^RM (displacement), C?*t (velocity), ^?®t 
(acceleration), X 3'SR (weight), ?®f (force) R'ojIR slt'ojc,^ Col? ?tf*t i 


cols slPis 'sulRRxp to^f: Rs> Rorl<p C?Nt?*f 

c<p|(.*il (SHKCt? 2H*«c<p 'oilRR*^ (initial point) ^*1? £lh©c.<p 'or'sR*»j (terminal 
point) Rc?cs Wfa <psc«i if C^ITv*tw to* Rof*R» GT*tW^t ^to (directed 
line segment) ?°Tf "3? i <.<p|(.*il R^ Rcr*ls» C?*lt\mt? tor R^ A 4?? 'oi*®R*»j B 
if R^ 5 Rct“1<p (RNtmm* ?Rft ?fa ?s?t ?? i 2fC®J^ R^s Rmto (RNt? 1 *! 4?# Col? 
?tf 5 t, m tolH if (RmfcmRT ft# (| A&\) ?T AB ?I?T ?fa 4?* ?RT fa A R^ 

?£o AB C??t sshs B R 1 ^ RoitolU to i 

Rnftow mmhwi col? ?tfto 4to to Rto? <zm*\ m srfh ?*?t m, c??tm 
csntto? toi ftif i ifL5<t ton 4 ?? c?*rrto? totoj ^c® ^R-^ RcPh>i 3) to sns 

co|??lf*t?R^i^©l^, col? ?tf*t 'Q R^ 5 Rcnto c^lts?*t ^nto qto i to Rcnto c??!?*^ 

SdlRR** C®!??^ ?*?t I 'aiwitw ^lmil5?l <*to >tvjv®c«i fafa Co|m« nWJ 

fa*m ?RFC? l ^Rlt <iWm Col? AW& WiRtto Co|?$ I <fl$ Stwf G*M\3 ?tf 5 m 

Rmto ?ns? c * m $ ?®imt i 

(TFtmt C®l? (fa RtRto GNTPf) CT W*t R?*t?, ^®tm if OolWS MlW 

GNt ?t ^ *HW (support) ?®lt ^? i 

?I5?!5? 4to oolst<P <4to %? ?>?t ^?; CWT U — A§ Col? Co|?1^? 

to m (underscore) W?T ?? 4? to*RPlft ^fa -»• fa W?t 

^iu = >5? u Colc?I?r Tstfft R 5 ^ A 'Q B 4? A 4? R^ 5 

B Rcts (£)■?? (£)■? |w| = |AZ^|, AB i 


?*IW: 

^) c®mr? ?tR ^ m<pw c^rmt tom 3 t%.R. 1 to ^ <to 

«i c?c® 'spet csM? tomn w? 

?) >iiimi»ti <1? 20 Rto to «flw ^wcaf c®m town w? 


cslw? 'Q Rn^\® cs|? 


cs|?: i£lto Col? U (& ^n? Col? v 4? ??f? ?®TT ^? ?R 
^) |u| = |v| (u 4? v *3? <to6? ^i»ih) 


*o*1r 






«f*ura c®t?r 

*t) u ^ a\aa, v 4<r *m<FA w& 'wi*o*im ^ 

*t) u 4<r 1w v 4?r ' 3 rc®t ^ i 

V 

C -> D 

U V u 

A - >B C - >D A - >B 

wm i£it ca fas* tort^rf ctw wr, c^wt ^t?r: 

^) U = U 

^f) u = v 5JP\ v = u 

*0 U — V V — W 3,0=1 u — w 

u 4<r 5 flw m v 4<r *rtw a\ ^r, wt u m v 

C»t^l 

^^J: CWtWf 1^5 cst^rs CTC^tWt 0®$M« ^ AAA C&&A ^ i C^Mt, 
f^j p li)^? u W3TIt SttWT, WpsraT P f^J 1%?f u ^ 

wmt Wi, m*\A p f^j caza u ^a fw Am \u\ *\a « aaa pq gpmh caa$ 
I 'st^T ^plft PQ = uAJ f i 

1%*l^'s C'»8^: v CA u <3?r f^tfR© C®S?l ^®Tf "5TI, *]R 

^) 1^1 = |w| 

a) v ^\A a\aa, u ^\a a\azaa Jiwi ^ 

’t) v <4^ fw u ^ ftc<P?l "5TI i 

vA^iu^A f^lfR® (?ol!^ ^?f, 'SW u v ^ C'sll^ I Wafa fa°^t ^ fafa 

(fa, v ^fa® w g lc^jC ^ u ^fa v = w~$A\ u >4fa tfa'lD'® C^»S?I "^faffas —u 

(faMT AA \ u = A ^ -u = WA i 

c^tor (?itn 

C^RH u C«3C<l<i sTHsf^j C«fW ^AA <*R# (^»t^ v ^ll^T ^«T u + v : |^T?f 

A\A WtT^j u 4<T Wff^j m A\A v ^SA SThsf^ I AZA A$A AP§ = u,B(5 = v 

C^A (?I, u ^1^ 2n*^R^ V ^1^ wrfw^ 1 U ^1^ v $A Sfl^R^ 

Ad CZMZA u « V C«lw AA\ ^?r m u + v A\A\ ^5 ^ l 
wf-'i)(?, sff^a- ^-io G#f 















































































^8 


Sa>vi«f 



CSfo CTfc*RT Ri'j'st Rwi u'Sti 7 f5|1 s ®?[H •It ^(.*1 u, v u + v 

^t?it Qi'j'st ^ ^5f cm^\ *c*rf%c^ l^i'5'st ^ft *jr i 

Ca^ CTtC 5 1?T R'g'st 'ai^pmh© C5^ CTtl’t? »il»ihsR<P 

C5$* CTlC*1?T *iNI*®R«p ftf4: &q»lwl jiRR® ^ u'&v 

'SfR 'Q f*R> ^F® ^T, if »il»iH®Eit < q»* <?l ^4 u'Q v <.'a$sq«i* *flW C3*ft? 

^5t ^Ht u + v c x »sws ' 5 Tt*T 'Q fw a jl&'s ^ I Ru> ^STfsrat STsrM I 



SfeM: TOT MMHwl fi*5 wfaxs u^v Coin^fl 0% ^ 0$ ^l?t ^fF5 
W^I OACB >H*lHaft4 «WOC i «Sr >l|v|Hsftt<H 0(3 

u v iSRT C^rT^I *f>«l ^o ^(.<11 ^5f4R 0(3 — u + v I 

OACB ^W'sfTORT OB « ,40 ^ « *l»lHMM i :.A& = oti = v [C«§<T*W 5 ?r] 

.•.1sr§^1^f4^sf®iitou + v = al + aS = o]? + l3 = o3 

^) $ ^t c^mrop ^iw<f ^8 ^ft^?n crom ?#t 

14 < fera' c^esi cqfc’fa *p*# <psos ^?f i ^) C5^?r *i»ib®*i«i tot 

<?TOtt CTO ^lNI^®R<P 1?f4 Stwiw ■*TCT, Ql'jSf ftf4 TRSwf c^3f sn?HW I 

t'oiwo R«iM 

U ^ V C®$*q«KI R«|M<P«1 u-v <F10S U -V (^r4K V 4^14*1#® £5$?) 

OTt’i«p«i u + (— v) i 


*o$tr 



*o*tr 







cs&?rRwiM* R'sjert^: u <iR? v 'fl?r<4 ^^®t u-v C5t?r, *tr' oiiRR*«i 
y <£R[ voinsR*^ <)|<l 'or®R*»j u ^ ' 0 |''oR**J I 
o»?k<n tom®r *tf&5 i ^vs^k _ 

^m-« = ci, A^ - ~Kt = ci i «w «frt>t 2RW i 



2RH: CA <S*IK*t??P 4VHv»lM ^#5 AF = CA ^?T i AEFB *l|vihi>R<fr 

I csfc?r C^m >l|vil*toR<J» 'SRRlft, A% + Ai = Ap\ 

^lRt?T AFBC 4^T> >jRHiR<f>, BF = AE = CA «*R* FF || AF^ FF || CA i 

.-. A/^ = C^ (C®^?T **lhh»s), ~A% = -v A^ = u i 

u-v = 0% £Rlf*h© ^ITi 



CT ' 5 TR '^RJ m <p^l TTt?T '^J o »83 < 10*11 


A 


—u 

—«- 


u 

+- B 


u c*it<p|(.«il C5^ ^r u + (- u ) f% ^? 

*(1%, u = A$ ^*R —u = bA, 

?f?\ u-u = A$ + bA = aA [farprftfa^RRlft] 

aA 1% C5$3? 1^5 Cot^, ^5f$ffe t£|^ ^ 

frw *jRI i aA *RI A ^5 wt I ft# ’JRT «fl^r C 5 ^s ^Rj C 5 ^ 



*tffo 

^ o wf ^?r i < 5 ^ 5^21 c«t?r *rt?r <.<j>lwi RRv fw *flw c?Nt 
c»rl i 

^ C^Bw* 'SM'akflWl Wf mvs *1# CT, u + (- u ) = 0^« + 0 = 0 + w = « 

^5 0»$M4 <1^1 

c v »i^ c^lc’ln R(*h^, 

*flfNf*fa®^ (TItFfa '51^51^ t'oiw^ C^t Rft»i*i, 'S ^sR Rfa <u<iRh ^t ^t?I i 

C5$<T cqtFnrfifisraftfa (Commutative law): <.*k.<pIc»iI u, v C'oSw^ ^J u+v = v+u\ 



sim-. ^ ^1%, oA = u mt oi = v \ oacb oc ^R \ 

OA « BC Wf « 5|WI ^ OB « AC WT « >|V||^M i 

.-. o2 = oJ + a2 = u + v i o2 = oi + b£ = oi + oX = v + «i 

.\u + v = v + u\ - ) psl? C5^ CTffl Wm RR Rp*f <pg^ i 

C5$?T CTtC*t?r RR (Associative law): c*JC<Pk»il u, v, w C5iC3?T Wti 

(u + v)+w = u + (v + w) 

2faN: <pR, oA — u, A§ — v, B(A — w, u <4^ 2ffa©R*5 C®tW v v <*RT 

sii-uR^ w mt i o,C; o,b mi a,c 



(u + y) + w = (^ + A§) + l£ = oii + B(5 = 0(5 
*tm, u + (v+w) = oA+(Xi + b 5) = oA + A& = oft 
.'. (u + v) + w = u + (v + w) I ^s^lv G'oi^l OTffl RR Rp*f <PCS i 


*o$1r 






*o$1r 


e«$<r 




i. CtflWl fSljOTR R>*ifi> 3*R Rt?t ^tw CSB^SIOTR OTfflTpeT ^Rj 

C5$?n $*tOT?fta, o6 + BA + Ad = oA + Ad = -Ad + Ad = 0\ 


(.'©Bs Q\\(M R^T ftf*f (Cancellation law): wwlwl u, v, w (.'©Bws e?*u u + v — u + w 
^.c®i v = w ^.(.<1 i 


u 



2RH: OTOTlj u+v=u+w 

;.u + v + (—u) =u + w + (—u) —u OTffl <P«] 

Rt, u — u + v = u — u + w wtfk v = w 


C®tar ’jFl'©<p Rt c^p«ih ’|R'©<p (Scalar multiple of a vector) 

u c*jc<pIcmI Co^ m g«u. < pI(.*iI RR©R RvRJf ^.c«i mu ^RT c<ph g^Bs ^fR, Pic& '©t ^Jf^lJt 
RRtROTti 

i. m = 0 ^G«1, mu = 0 RT '^Rj C©B?T 

m/0 ^c*i, mu «*T?T u 4?' frtOTR |m| tR RG<1, mu »R?r RlW u 'S'?T *)Rg<ps 
R tOT Rife* *OT, 4R* 

^) m > 0 ^G®1 mu <^RT fw u 4?T Rg<ps RvOT ^<P^t $,C*1 

R) m < 0 ^G«i, mu '3?' u fa.<ps i 

R>) m = 0 WRt u = 0 ^g«i mu = 0 R) 1 u = u, (—l)u = —u 

TO* '5P© OTRt RR, m(nu) = n(mu) = (mn)(u) 

m, n > 0, < 0, > 0 4R? RMRfij < 0, Rt ^5R 0, 4 R^T CAST'S 

^«1<p'»Ic<i Rwi>*il R>OT <il^'©| >>Hg<p R'SRt RR1iROT 4R 

'©nk'sH <?Rt ROTl: 


u 

->- 


u 

->- 


u 

->- 


B C D E 


u u u 

t I r I r I 

T 1 1 S~1 1 


G 


ROT <p1s, A& = B<5 = u 

AC <& G <#<© Rf^s R# OTR CD = DE = EF = FG = AB i 
^R A& = A$ + B& + ci + D% + eP + ¥S = u + u + u + u + u + u = 6u 






vffe^s 


'SMjftw A& = A& + ci + E(5 = 2u + 2u + 2u = 3(2u) 

A& = it) + D& = 3u + 3u = 2(3«) 

2(3u) = 3(2 u) = 2 x 3(u) 

ee&M4 *W CM ^ Ws#I ^T, 

*|ftw ^<PlCil St^H <inn *ira i 

■^sR AB II CD Wf, Ji = met) CMC*, |m| = -Sr- = 

|c25| CD 

*) m > 0 '3PT « Ci3 

*0 m < 0 RC*i A§ 'Q d) ^ i 

uelura ?lfc*lpjR's<p >|<^I*<4) ^*&* ^ar 
m, n CN»«ih u, v ‘jsR C'»8*i ^c«n, 

(m + n)u — mu + nu 
A m{u + v) = mu + mv 
^3T i. (m + n)u = mu + nu 


A B nu c 


2foH: m *T n '^*J ^ *fofc i 

<pR, m, n S'jjw i l'll'9| < P A$ — mu ii?i = m\u\ 

AB <&C *#<?!* \B&\ = n\u\ ^ :.Bd = nw 

|^4(5| — |AZ^| + |£(31 — m|u| + n|u| = (m + n)|u| .*. A& — (m + n)u 

1%^ A<} = A§ + £? /. mu + nu=(m + n)u 

m, n 'S'owi *IMN<p 3,c«i (m + n)u <4'* $,C<1 | (m + n) | |u| 4*° f*^ 5 ^C* u <4'* Rc<p<i 

1**|ffas1w I ^*1* mu + nu frNj |rn||u| + |n||u| — (|m| + |n|)|u| <4*\ R<P 

u a|?r fa#® fap i m < 0 <4*5 n < 0 ^C®1 |m| + |n| = \m + n| **, C^IC^J 
<4C^C3r (m + n)u = mu + nu ^'tl^QTTf C’M I 

*4tH<i m <4*5 n ’ 5 IC S; IJ m > 0 <4^ n < 0 RC«1 (m + n)u (|m| — |n|)|u| 

R<P ^(.<1 u <*RT Rc<P^ ^IlC^f ^T*I*T |m| > |n| u <4^ R<p Tr«|5T 

|m| < |n| i mu + nu 'Q Rc<p (m + n)u <5^ *11^4 ^.(.<11 


*o*1r 



■SoJir 




^A,B,C m&w ^r ^ ^ c^\ #t a3 «*rt ?rt?*ij ^T i 

W*<i>4J: ^) ij^fi> osswa MtW C^»ft *Hha<*l«i <£R^ 'oltis fw ^t®T, 

'slots (similar) C5f?r ^®lt ^?I i *1) OT osicss frNj 1 >5 < P < P, 'sloq> (Bs* ftotHsO ( 4 < P < P 

£5$?r^ri 

^,. m(u + v) = mu + mv 




£fsjH: <pls, oX — u, A$ — v i 'sIrc,«i 0$ — oA + A$ — u + v 

OA (& C *I<p» <pls CT»T OC = m • OA i ^5*1 (.ss slc^s Boa m s H'*i<p 'Q 'sIcms 
to TO i C fi*5 to ^f«F5 AB Ws#I CD C^tt OB «<RT D 

f^j^s (5 ?t TOi C^j CUB OCD fQysm ^*f, 

^i = ^i = ^l =m 
\OA\ \Ab\ \OB\ 

,\ OC = m • OA, CD = to • AB, OD = m • OB 
.-. d) = mAh = mv 

* nipt , oi + ci=oi 
^t, m(oX) + ra(AZ^) = m (0$) 

.". mu + mv = m(u + v) 

4**0 SJ: TO <4^ J 1 < T" 7 l »ll<.*iS WJ ^CSkg ^3J ^n©J I 

smlw* 0»!^ C^NT ‘S^TT: 

i. u + v = v + u 

(w + v) + w = u + (v + w) 

O. w + 0 = 0 + w = ;u 
8. u + (—u) = (—u) + u = 0 
(t. U + V = U + W V = w 






*Vo 

b. m(nu) = n(mu) = (mn)(u) 

°i. Ou = 0 
V. 1 u = u 

c 5 ). ( —l)w = —U 

io. (m + n)u = mu + tim 
< p|'sr: mb n <3? RFosi 2l4la atv^tja* >IH Piwi u cotws eta) ( m+n)u = mu + nu 


cot? 

5iW«t O CTWtPff P I? 7 **? O? W 

laPn* <p<il at? i oA* ca> 0 1^5 atc^lw P «i^h c.'ot^ a«il a? <4?5 O c.'ota 

*jfiR**j (origin) ?®IT a? i 


P 

O ->- P 


aea epical ' 3 T 5 ^s^T O taPrS la*^ <4?? <4?^ aa^T A ^*1? 4^(5 i O, A 
CaN <P^c°i ^*1? oA Cot? 0 I? 7 *!? A 1? 7 5? ; 5ia 5 ata Cot??«ITa ?1 ^^'fotca, 

4?^ O I? 7 *!? Cfiif^C® 4?^ aa'ooa ^*t? B t^J? ^wata Cot? O% i 



A, B C*lM a»Ri i aca <pQ, oA = a, 0^ = b 
^taC^T oA + Ai = oi W*ffc a + A% = b 

;. A$ = b — a 

^safe, ^ ft*5*r w«ih cot? wtar ata^ ^tea? toiiw caat^ at?t cot? $ 
c«lw siinsRij<i ^ia*ata cot? f^ata ?*£? at'sat ate? i 

«^<u: f%? 1%? 'q<Hl<.a ata^ ii?^ ta 7 ^? ^wat? cot? 1%? 1%? ac® ate? i caaeat 

faPR> af^>ataj laaea? ^ratatea <4 laaea? aa^a la 7 ^? ^ta^at? ^t? ^a 5 ^ 

atcaea* a?t aa i 




<5r*um ii.. 




mm: mm ^f<j^ o ^ to?r wmmi ^3 to to 

o to^ c^r §to w 1 


<pR>' s t?r \5ni^ c t 
Snku c t 2>. (?f*lt v Q ct, 

^) —(—a) = a 

*1) —m(a) = m(—a) = —( ma ) C^RftW m C^Tfa I 

^0 7-70 < 4 <pfi 5 i£|<p<p G'sS'fl ' ? 1W tw «a^ tw i^R 5 ^ 

|a| 

rnmm: 

^) cslEEr ^itft Ql H - (— Q±) — 0 

^mm (-a) + (-(-a)) =0 

•'• ( _ ®) + (~( _ ^)) = Ql + (~a) 

.-. (-(-a)) = a [csS? OTtc*i?r toto] 

^) ma + (— m)a — [m + (— m)]a = Oa = 0 

.'. (— m)a — —ma . (1) 

WRtl' ma + m(—a) = m[a + (—a)] = mO = 0 

.’. m(—a) — —ma .(2) 

(1) (2) (— m)a = m(— a) = — ma 

«t) a^o ^em \a\ j- 0 

^G*1 <f>R, a = —-a 

|a| 

\a\ — -rrlal = 1 a ^ 1 w 'G a ^ 1 w l ^s^t° a ^<pfi 5 i£|<l><p 

\a\ 

tw a to i 

abcd mm ac * bd\ 

a? ^ wh G«&i*iiM> A^ 4 <r a 6 m\*m zmm*\ mm \ 

*0 A[§ 4 A aB 4 a Bt> c«l« ^wf stot mm \ 


G£fR 





































*)#a 





AZ^ + = Az3 ^ Bi> = a3 -A% 

«t) <?rc^§ >nvi*<4>tet<M *fip»i?r ^i%if^o '*$, 

a£ = id+oi = ^ aJ +^Di = - \wt) 

Z Z z z 

it) = a 6 + ab = \a& + \b{) 

z z 

\Snk<H o. t'sBws »iklc«u sTsiM CT, Qi'jjt'sts c*jc<t»IcmI ^ "srajR^wi* ^fK<.<iN<p 
c?NK*t Bi'sjc«wi ^§hr »wi*<a«M 'Q ^fir i 

"SIPT ^ft, ABC Qi'jjt'sra AB « AC <il$q«m 'swjfi 5 ? D 'Q E i D « E 

cm i ^ CT, £>£ || BC <*R* -D.E = -BC i 

z 


A 



<&%$ Ql'g*Rfo 'si^JilW, AZ^ - Az3 = Ilk .(1) 

*RlAd-A% = Bd 

ft*? I(J = 2A^, A^ = 2Az5 [ •/ D, E ,45 « AC 4<T 

:.a&-a£ = b£ am *1$ 

2A^ - 2Az5 = B&, ^fK 2(A^ - Az3) = B& 

:. 2D% = B& [(1) ^s] 

.-. Txfc = \b& 

2 

<* R * |5^| = \\B<5\ ^ de = ^bc 


*o$tr 






d£ * b3 m* c?r*it k *i»iH4«m i <£Mft *nw c^tt ^ 

^T i Di 'QBi C5$iTOT *JtW C&im W*fk DE mt BC i 

8. mms sim m ct, >iiwi^Rc^ ^ i 

'mm: ABCD >llviHsteM><l AC « BD 0 f^s C^t 

c 


wn Ad = q,,b 6 = b,o6 = c,od = d 
Sim mcs CT, |a| = |c|, |6| = |d| 

a 6 + oi> = a 6 mi b6 + 0(5 = b& 

<?R3$ *t<p*t<r mft 'Q ^wi, a ~b = B& 

^ ^A&+oi) = Bd+od 

^T, fl + d — b -\- c 

a — c = b — d ['5'Oii —c — d OTffl <pm] 

| 4 ,! ITC i T fl'Sc 1 ^ *ftW AC, .‘.a — c <SRT *ftW AC i 
b'Qd ^ *flW BD, .‘.b — d <*T?r *JtW BD i 

a-c'Qb-d mft '©kis «JtW C?MT WRT i 

1%^ AC, BD 'OM»ihssl«i i ^®?lft a- c.'Q b- d 

Re's ^iiw *rt l^*ft?i m *j^ij rw i 

:. a — c = 0^\ a = c b — d = 0^\b = d 

:. |a| = |c| ** |6| = \d\ 

Wffc, JlhhsRwS < 1?P ! 1^ y <PW I 

\SlK<H <t. C5$3 *P#5ff© sTsiH m OT, o'S'Sesra 

7 r°(. < ii'st < p c?r ? ft 5 r^ ^rt^rP^f^ <pw i 

■^PlTtfPT: W &■?#, ABCD boosts ^*0^ P,Q,R,S \ P 'Q Q, Q 'Q R, R'Q 

S, S 'Q P CTW ^ I efoWt <F?jff© Six OT, PQRS ^Wsfw i 





$H>vs«f «)#a 


*V8 


D R C 



AZ^ = a, 5(3 = 6, Ci3 = c, dX = d 

'em, P$ = Pi + l$ = ^Ai + ^B(5=^(a + b) 

Q%= \(b + c),R$ = \{c + d) <*R* S$= l(d + a) 

Z Z z 

(a + b) + (c + £) = A(5 + ci = A(5 -A& = 0 
(a + 6) = -(c + d) 

:.P§ = \(a + b) = -3(c + d) = -R$ = sfi 
z z 

PQ SR ' 5 T s rT s T « i 

Q5 <4^ PS 'Q i 

PQRS ^il^ofw i 

>. AB || DC TO 

( i ) Ai = m • D<3 (TT^ItCfT m wnlo 

(a) a£ = d (5 

(in) A& = ci) 

«*1BRT 'fillWlW %&?T C^t?# *lffo? 

i n 

’t) i'Sn ^1) i, ii 'Q in 

(i) TOS CTtC»fir CTO >l|V|l*tt»Q4 filCTlW 

(ii) m CTO f3I^5t ftfa fitwtw 

(m) i4ci3 frNj *ml *hH 


*0)tr 



*o$1r 




*\r<t 


'Q‘ 5 1C3? WlM ^IC«llC<P Pi CM C<Phfi> 

^0 i *0 ii 

*t) i 'Q ii i, ii 'Q Hi 

O. AB = CD <«R* AB || CD ^ ftCRT *lffo? 

A$ = ct) *0 AZ^ = m • c3, ot*iipt m > 1 

«t)A^ + D?<0 ^T) + met) = 0, WllCT m> 1 

Pi cm 'o)lc«ilc < p 8 'Q (t ♦IW sfcssf^ vS'Q? *tt'S: 

AB C?T*IKt*m WWlWl C 4^? CTOT C5^ vhR^<| 7fft*fc5F A,B 'Q C 
vo|<)'»yl|r| c'wSo <iv|l 3 »c*( a, 6, 'Q c i 

8. aA Co^^CE^ 

(i) 

(ii) ^<P<P C5^ 

(iii) '^pJ 

pTO <?!*# 

i, ii *t) i, iii 

*t) ii, iii ^T) i, ii, 'Q iii 

<t. AABC <£& CW C^t5# ^TfW? 

+ = *o a£ + a<5 = b(5 

*\) ci + Bi + ci = 0 V) A% + B(5 + ci = 0 

b. ABCD A$ b &6 SJ& a£ b A& OeiilWt* A?) b W6 

C5§TORT 'Sirwr sm*\ ^ «*R* Q f%3 CT, A<J + i?z3 = 2 b3 'Om A(5 - Wi> = 
2A%\ 

A OTAR'S CT, 

^0 — (o + 6) = —a —6 o + 6 = c'^T a = c — b 

V. OTWS OT, 

a +a = 2a *0 (ra — n)a = ma — na 

*t) m(a — b) — ma — mb 

fc. OTWS CT, 

a, 6 Slc'sjc^ ^sp^J C'oBo rc«i, a = mb Re's *ttC?T c*M®i»il<ii «iPt a, 6 »SRr 

^?n 

*) a, 6 WIP^H C®|?T 4Hma + nb = 0 ^T, m = n = 0 



10. A,B,C,D CSt? a,b,c,d "^T OT%3 CT, ABCD 

^rTCtteF *rf*T l ^R\ c<P^«i *rf*f b — a = c — d~$$\ 

11. c^te mm sraw m ct, Qi^oerci ^ "51*0^ om sifass ter ^?r 

*wh©*h c^*ft ^ s uf^ ? nft i 

iA sW ^RT c*f, c<plc*il &'8'?C'sra *I?Hsc<p <p*(.«i ST 4^# ^iWsfw 

"SSTi 

i«. este mm sfaM m ct, lifafertiiovm A\^m 

*nMt«Nt >wHi>«M >i5ihi>«M « sti^ cteiwm#! 

i8. C'ate *H*)MJ 2M«t W CT, $lffifertllWil ^F^teT ^Of^sT 

^ ste^ fte^iwBr wfa i 

ifr. A ABC «1RT AB « AC ^*0faj[ ^flTO O « £ i 
^) (Az3 + Di) C$ A$ 0»te "sitW 8|*M Wi 

*0 ester ^tW SttM ^T CT, BC II ££ ^ DE = -BC 

z 

n) bced iaiffiwter *F<ter ^ofaj M«iv^i ester sftM w 

OT, MN II DE II BC MN = \{BC - DE) 

z 

is. A ABC <*TCT BC, CA « AB ^ ^of^j D,E,F\ 

"^) AZ^ (*'»B^(.<p BZ^ s C? (.siws "511*0151 £faH ^ i 

*0 sfow m<x,At) + Bi; + cfi = o 

*t) (.'®5w^ ^IrIc*o sTsrH^ CT, 'oily's BC <03 >>i»ih»sh C3*lt ^"Ir 

E "55^ i 



■SoJir 




^R 'ssolt^iR) (Solid Geometry) 

RR5R #^T ^M(M fife* «ll4lW5l SicgtSR i£R* ^mr <?RM ^tt 

rrr «nfi* i 4 <r toj ^*r 'endian wrj cw c^ifi fi*R ^iwaui i 

W ^ 'i|l<MW<l WRg <£R? ^ V|H<|^<| TRW *1^© CTlPfr *M<|*g<| 

^rlWT « ^&st«l« CWR fa# *N% 'ailWlMl RRIt ^ i 

^ c*tw fiwfar — 


► X|« 1 < 1 ^ gjvsl^lo f53f va|«p«i <psos *tR^I 

► fern, tofas ^ 5 , c’tlw « C4NC4H ^lii^ ^ *|fr©t*n 

CWt fa# RRffs *|RCT I 

► ^R '&tllfwfo« *mRt 8fcSW W wot WfR RRffs *fRtR I 

► (Rtf#* wp *ttWT 'Q WM *ffatt*t RRFs *IRCT I 

► ^R 'Sdlftfo* Wlf <U<KI^4 CTO WtWsmi 

(Rtfap *« 

■5It*0fw 'SUlfrFsCs fa% C*Nt « wra CTlto sRRt 'SIIWlib's I 'SR etflfil'sOs'Q faj, 

c?Rt 'Q c#lto «r Rmm w wr ^ i 

i. frNl, sfR 'Q v5w>vs| sk'sj<pfi>(.<p i£t «q*$s 'silajt (dimension) R®lt ^t i 

fap fa# sw « test (?^ i «qfl> *mRt i ^ fi*$ ^opmr ^mt 

4R>fi> V5T> (•) <y<^R I i£TC3> £tfe^*f R®lt (Rffs *TKR I ^s^t? fa^R C^ttRt 

■sjtait <?t^ i ^s|^ fa| '^Rj >il|(fi<p i 

O. C?RR RR®t fa# ^fc*. 2f^f 'Q vSw>vs| (?^ i y>|$ C3Rt ^RRlfSRS I CT^R, fat>?) fast 

AB i 

8 . W fa# « 2P*t test <?$ i ^ ^r I#|R|4 i CWT, fab<t to ABGF i 

<t. (R fa#, 2tR 'G v5w>'s| ^It^, ^sR^ 'SR^$ ^®Tt ^?t I ^s^R ^R^$ Qwlfa<P I 
CWT, fab?T fbdt ABCDEFG i 



*Mr 




B 


C 



F 


E 


siwlwRsjssf 

RRRR RiriRh* r*§r ^R RriRff rrrw rt crtss ftfSt ^sto i ^ guRrc^ 
*nihM4iM awwfi) r?sr rrrjr R?»t ^r ^r# fsar wrr w <Rto to tofi> 

f*P¥$toR RtR 5 ^Rft 'Q RtR RtRf -nest's* R£R i 

i. ■»i»('®®i (plane surface): c<r>Ic»iI 'st«i3 ^RR^R c*jc<pImI ‘jstfo R*<jg R^iletR 5 WIJM 
R’p^fRtR if wr ^5Rr ^r^?P5 rjr, if vs«ic<p rr©r rrt rr i *1# I’Rr 

RRs^T if RlfRR ^RfRSft aR*fi> j’W'»«i i Pic^*G fRtR RR« Rt <.»iMr<p^'® RSRR 

csrc^s rr^sr rcr Rlf% i f%^wifRf5wrcR^»f rr^rrr i re?r crr^© 
^g-1^5 RIc<pr i ft>wi ABCD, ADEF, ABGF a)Rs <4<p|i> ji»<vs«i i 

S^SRJ: Wti to«t Rt «HWf RR StJlfafoo® ONt Rt fctRJ 4R* WR toR 
(infinite) Rt '©iPif'tw RC »1 RRt ^R i ^»<ik ^5^R R$®t CRW ^pjR RSRf RR CR, c<PIc«iI 
W GNRT 4R# Wt CRftRt WR $*R RtWT «ST W (RRR Vl? CTtCTt Wt <Sf 
WRRlto RtW© RtlRRti 

$.. ^4>\9*i (Curved surface): wIcrI WH ^5*R «nPvfa CR t<q»lt*il ?\Wl«t<p 

RRRRRt R^^R if WR ^*R 'S|<iPvR5 R RR, if vs®H,<p ^vo«q ^ft RRI CRH^R 
^'S«1 li|R5fi> <^\®«1 I 

©. RR Wito (Solid geometry): <fos ' M tCT9T <R W RttoJ RRR*g 4RS RR, <RRt 
'Q R^ RR 'stHI RtR, '®Ig<p RR «olRR> (geometry of space) RRt ^R i RsRR© R^RR'Q 
aTCR erhiRxp 'stj|RR> (geometry of space) Rt R)wlR)<p 'sjj|RR>'Q (geometry of 
three dimensions) RRt RR i 

8. n<P's < ^k CRRt (Coplanar straight lines): <5 RsiRrs RRRtRRt RspstR ^5 rR?^s 
WT, Rt '©IciR WR RRI iRCR 4Rsfi> RRW '0|'*P*1 R^R RCR if RRRtRRttSRftR 5 
af^s^R CRRt RRt ^RI ^RtRR toi AB 'Q CD 4R> \s%I CRRt, R»^ EF '©RRR 
R1W RR i 

(t. <i*i<F>'s^k CRRt (Skew or non coplanar lines): aiR^ttw RRRCRRt aiR5^ RR^R 
voi^p^s Rt ^CR RT '©IciS RRI 1w a)R# RR^sR vo|wp«i ^Rt R^R RT ^CR i£)^c«llc<P 


*o*1r 






«rpjm i®. pp wito 


^b-S> 

tototP Wl PPt PP i ^PtPP to AB 'S EF tototP CPPT i 

'H+ftn ^“PP WtP ^fiS 1 pgp CPtP Pt tt'to M<]?f^P ^fiJ p^ top <t i <iC' r i? ‘jSliS 

toto ppptppt ton psp i 


<b. >ipM<iM PPPttPPT (Parallel lines): ^F5 i£)<pvs<^|*i PP«TCPPt pfp P<PPP Cpp PT <kp 

w*fK pfp mwp cp?MT ptptpp to pt PM?, mp mtpp ppmpIp pppmPT ppT pp i 
^pmp to ab 's cd ppmpip ppp cppt i 

H. JRWl ?®P (Parallel planes): PWP pfp P?PPP CpP PT PM P#T pfp MCPP 

c^rc=rr ptptpp c^rr pt pm? mp ^ ?®ppptp? pptmm ^sf^if^n ^pmp to 
abcd « mp toto pmt pip?t ^fg* wsp ^ pp*mp Ws#i ?©p i 

lr. PPWIP pv|H»pM CPPT (Parallel to a plane): 4P?fS PPPTPPT « 

pfpto»M pto psp^Q pfp MPT PP*PP Cpp PT PM, W if PPPTPPM? % WPP 
PP1MM(PPTPPTPPI toppto CD ppp CPPT ABGF PPMPtP (PPT I 

«>. WR PP CPPT (Normal or perpendicular to a plane): c<P I C.H t PPPCPPT <4<pfi5 
PP?»CPP Tgpp?p CP?MT to: CPCP? if ^iWI? ^PP pto® (RG<PlGlf CPPTP ^PP pp 

pcp, % wmpm? if ppwip ^pp «w ppt pp i top pmtp to op cppt qr 
ppwip tor pp, p?tpp op cppt qr pwt pip?t ab, cd, ef Pto cp*tip 
'stot pp i 


P N 



10. top? (Oblique) CPPT: CP?MT PPPCPPT PP?fi5 PPWIP M;P PPMPtP Pt PP PT PCP, 

^ pppcppm? p^cpp top? cp^it ppt pp i ^pcpp mcpp to mn, st ^p top? 

CPPT i 

11. ^ITP (Vertical) CPPT Pt ^©P: to PP^PtP |W 'QPMP ^®tP PC®T PPMPiP CP?MT 
CPPT Pt ?®PCP? PM PT %P wr PCP i top PIMP to ABCD to? ?®P 4P? PR 
to CPPh 

Ppf-©H, Plpa- S>P-io CpTP 



























































































fitted yfite 



(Horizontal) « C^«tt: <aTOTf *NS\ «W TOT, 

^®tw ■*ram <srort ^ 1^4 wr «wiwi 

^t^fw *nwcmt ^ ^ 1 $*ns?r to afff <*rcsfi> ^gfw 

^55f ^ PQ t£)^sf& «||^|S|4 >WMM*41 

X>. ^5»r (Planar) « £pF5% (Skew) ^5$5f: (STOTT NsrsfMwl ^plt ^ WT 
^T#«Fa TOT, ^tTS> W©"T D^'S'st S*iT ^ I 'ilMhl (STOfl ©'J'sfc'sts *m»l 

i£)^ '0|<iP^5 »Tf TOT, if t>'$'5«TC < T> t*i<p's<^ii o'j'5'st S®Tt TO i » v 8'S<*' s ra 

ij§lT> ^if^s ^ 4<P'©(.«1 <TO° TOTJ WI '©i<iFvP© i ^vo-sik C4IWI l*i<P'»^k 

t>\j'5C'st^ f^*tfft© ^T^s%I I ^*fcTO fi>E2I ABEF TO# W©®T O'j'jst 

TO* BCFE TO# ^^5% i 

i8. C^tm (Skew lines) VF&fa C^H: $R> frpF©% C$m ^TOs’fc <7m 

^©tcro «t4iwi to# « ^©m %to*st <stott crop ^rf*F© ^t*i<#<t wi 
csNftr to©^ <sTOt?r ^piHi ^TOfir tro*©% GNfir sIwtom >wl*<©4M 
c?kt <stott f^© s^tot tSr f^® <srom Bitot's ^©% ctnttort 

'©(•i©’fo C<PliTO •»1»lh I 



TOT S#, AF « CD ij$T> fc^F5% c^tti c«l(4lCHl O f^5 ,45 « C£> TO 

>i>ims«im toto op to* oq <s*tm s^tot zpoq $ ab « cd to 

^©*fi© C^H trot*! <P3M i ^TOJ S^TO ZBRQ 'Q AB 'Q CD TO ^Ps^s C^M Rurl 
<pm C*NTOT R 1^5^ AB <TO 'QTO '©i<jpv|^ <TO* QR C^f '©I<1*1)5, CD TOT ^ITOTOM i 

$(t. %$®f C^H (Dihedral angle): ■>i s i'»«i TO®TC3*lt?r C^f <poc«i '©Icis C^t C^«IW 

wwiwi fas <Sr ^^©wm 8it^jt4d ts*Rr «Jr c^r com « ^ 

w cm ^sh ^<m c^t«i^ ^ >i ^©^© tor c^H i 




*o*tr 


^r*otn io. ®oiRR> 





AB « CD WW AC cm$ C^f AC C*P*H**r O f^» AB 

WW OM <£TO CD WW 07V «fl^T ^rs^T ^ <?FT ^sl?T 

AC «W ^ O l^s *1* ^ i ZM07V % AB 'Q CD 
'0|*<S’fis |q\0«| C^t«f Jjl&vo ^5^ | Tj^ffr *|*H<.KwI 0=1*1 'a|ts»^5 %5«T O'PlcH*! 

(£1^ ^t»|0<p|«t '5^T if WTO *t*p*t*r ®TC I 

yb. '©ifow v t (Projection): <.<plo*il ftPrv ^i?wOsft*r c<r*lc«sl 

'>W'S0 S 1S '©ifo'© «WC^It^ if C*NT ^ fa*»j*i *lt'©*T 

'Sjf^W't (projection) ^®Tf ^ i c<plc»il a i*i«i(.<i*IT ^t *1<P«1 Pl*^ c<plc*il 

fifppfc >ivi^w*i ^*fir vtfws *re*p®it*r <?te dr *iv^w<i $*t*r % 

^t ■^ 5 C*Wt*r 'oiRjw’f ^«Tf ^ i ^ 'oiRjw’IC^ '©ifcw’t'Q (orthogonal 
projection) ^®ft ^ i fR3T XY ^W'son*] %*t*T ^<pf5 <^c<i*lt AB 'Q ^*i«ic.*i , <ff 
CD ifl*r '©ifoo^’t m<pw <i^o*i^lt ab « <>i*i«io^^lt cd C^NIomI 3,c*jc.^ i 



Y 


7 ra®rc*r*n*r s rc ,! ff 

^) >i<i«it*Ht «5^®% ^© *nor, (ttcto ^©rar w©*tm ^ cror 

C^f <p*iw i 

*0 ^ >i*ww**rt r w *tfc*r, ctcto ^mr wt ^ fast c^t 

^) CTOT WW %*f*psi 7Rt*tfSR5 »l*Mt*NlOT 'SlPifPftJ'olM <#» ^IOT9 

^©T ' 3 P^4»fW 4 ^T©^T ' 0 |<]p^® l ^s^f? i£f^fi> >n*i«ic.*l*IT 'Q * 1 »T«o= 1 *J '5TC*U 




rrrr if wtt rrrr w*r rr?*& RRR*t ft®? «fRR i 

*0 rt r<hc<rr -sfijj f^ rr?*ij wi rrr m i 

W!C?Nt« R*T5PR RWJ 

^) CTlCTt >R*IM*IT C^KRt >RW1« >Rl*<i>«M ^RR TOT C^TT RRRR fi®5 RRR 
Rti 

*$) c<pIc,*iI R?l®TC?Rt wIt'll ^i^'s«it < P C^f <p<it®i '©Itn ^*11 ' s rnsi 4 <p1u RRRH R*«j ^ttotq i 

«i) Rft c^?n *uwc*nt « *r v*M* $R> rw ^*5 «nc*, ^rjr r*j< R 3 ®nR*nfi> ir 

J 1 »(VSt «1 'SI'lP^S ^CRI 

<3$,fi5 j i»)'»t e m RWF J i*H < ^ 

^) $fl> Rwr *fipfir >RH®«M ^r ^©isr tot CTtCTt rRR^ fi 5 ? <tR*CT R i 

*1) »w'©«i *l<Hsc^il ^R ^»HT »is«im«IR ts^i <psc<! 4R? '©lorn '©M?*lJRRR e f 

sir^cri 

RRRt *nft, 4R*rtRt r$ rt 4r«[rt ^ rt ««wfl> Rm rt <rhrr rr ^ *h<** i 

'©RT 3c'sjg<p$, 1%^ RRkh *RR (space) RRR <pm Rlw i '©ihh ^R^Rss RtsR Rf <pl<b, $.ci5*i 
^r# r®, <p?i®ih $^t, 4t5R Rlffcr ’J^RT ^ ^JlfR'Q rrr^ir vSnlRsH i ^sr ^tJRT fRRR 
*M«*gi 

J i»i's®i '*H<ll <]^»'o®i RRT t<iR> v o *jt»us R»^i5| ^RR RRR <pw Rlc<p »£RR ^'vgt'P RRR 3 ^ (solid) 
RRT ^R i WM t<plWl ^RRtR* R^jR <PRt'© RJR <?RR WlW RRR (RRt Wt^ 
C'srPi WRlW C4IWI ^RRtR 5 CRR>R <PRt'© RCR '©!•«'© '&Rfi> Wt iR<Pk I ^ ^s«T^Tt 
x|^<i-»\g^ Ts»f Rt ^'©®i (surface) 4R\ ^WR ^ RR^©R (?l C^IR C^t '^©tW if 

*ft?T (edge) < i®il ^?T i 4<pf5 <iltsi^ ^t ‘fl^^lHI ^tl5<i ^iilu '©ilt^. <il<ifi5 '©ilt^ i 

(£)^sf& I^c<pl5 ^®T 'sjtiZf t£)^5f& <i^vs«i ^RT 'onl<i"*f i 

■^) C^tsrat £lt'©)t < P ^1 'SR^g 'Q twi ^R^p RR f%*l I 

^) (^©RR ^Caf^© «i*i<i^^PTR ^«)«p 1 i 5 RR^R 1^11 






*o$1r 


'SWJfcl ©tjlftifi 




*W , 'P '9||f|V9*1 'Q 'S(.«m C^t£|«pwi 

i. 'oiI?)F©<p ^*T 'JUfsTO? ^*R^g (Rectangular Parallelopiped) 



tenos?i^i 5 rwi wivM<i*\gc4 ^ 

SlWWfiJ <*Rsfi> >l|vil*<i>f«4 «*R* ^ I 

pfi> wr ■pfi> p^sir^i 

<r ^itsrt^ofw vh<i^ ^tpw, ^rtsRsr wr* ^ p i w 

^nwt^m *r^p ^\8«i’jc«ii 'sfw *r^> ^ p i fro? «ii?i'oi<pi<i 

*M4*P <*R* *MW4 ABCD, A'B'C'D', BCC'B', ADD'A', ABB'A', 

dc c'D' arc* *mr*tD»ir ab, a'b', cd, cd\ bc, b'c, ad, a'd', aa\ bb\ 

CC', DD' i W fR3f <3TC®T arcsjr> ^4 BD' (R^tFTt r«ic^, 'oi«V’J i (.eil 
vfaus I 

^R «H««I4N WRp fcNr, 2pq 'Q ^5t AB = a arc**, AD = b 

<4<p<p AA' = c ai<p<p1 

^) ^irnst^m WFp RRSt WRT C%4*H (Area of the whole surface) 

= pfi> 

= 2 (ABCD WR CWI +ABB'A' WR CW1 +ABB'A' WR 
ww) 

= 2(ab + ac + bc) r 4 aRTC* = 2(a6 + bc + ca ) r 4 aRTC* 

*1) 'oil*i'o r i (Volume) = AB x AD x AA' RR a)<p<p = abc RR a|RR> 

4) R*4 BB' = V^B 2 + DD' 2 = \J~AB 2 + AB 2 + BB' 2 = \/a 2 + 6 2 + c 2 

ai<p<p 

*. RR^P (Cube) 'flHffo* RRR*§ 

wwi, a = b = c, 'ai'oarc 

R*) RRSf WR CWI = 2(a 2 + a 2 + a 2 ) = 6a 2 r 4 W 
4) 'oili)'s*i = a • a • a = a 3 RR a|<p<p 







*S>8 


«t) = \/a 2 + a 2 + a 2 = \/3a «*RR* i 

fotfcirt i. viR# *M<H^ frRJ, £R*f « ^EF5R ^<1^5 4:3:2^ 

^RT *PW WRT WR 468 *FT, ^fiT ^f « qRfcH ^RTI 

*i*ihh: <pRi, t*ri), 2W 'Q v5w>vs| Ax, 3x 'Q 2x t^RT i 

'®Kc,*l, 2(Ax • 3a; + 3a; • 2a: + 2a: • Ax) = 468 

^T, 52a; 2 = 468 % x 2 = 9 .\ x = 3 

.-. q-w^i ft# 12 ffifeRr, sK 9 ftftRr $wt 6 

wfa fr# = V12 2 + 9 2 + 6 2 = V144 + 81 + 36 = v^6l I^SRT « 16.16 

(Sim) 

«*R* «lliW = 12 x 9 x 6 = 648 vihPIUIH i 

■^IW: fastMlOb-g C^t5 ^T$[ Hfr WRt '&3S*R C<ll^»C®1-SI *blw>l>) «£RT frRI, 
2pq « CTC*! ^RT WR WW « Wfa fcRJ fa# <?R i 


vs. fgRPT (Prism) 

ct ^ 2ft^s r#r 'Q *rt ^mr *r* wm 

^rpiHotw '®l^ s fspsrsr ^r i fst^csR ^ 2H*v»c<p <^R <iR* 'oi*uln» 

*ihfv©<n -^n ^r^tt *nfm ^n?r©RR ^ fsRPifi^ ^tRst ri <*r* 

'OIMJWOfl fst^Plf&W #*fa ffijvst^ <Fll I RRs^ CfWI ! *ltv5t fsRPl^ ^5lf#> <W« 5 ^V!) 
^?T i Ijf# WRf *ik»m ^R fa# W c^ypT fsRftsR «iN^H Wf ^?n <?PR, 
Ol'j'stkR fsRPT, &v8'5'8tl<pR fsf'SpT, *R3'5 's?I<pIs fsRPT ^©Jlfw i 



'$# fsRprc^ ^5T tst^f (regular prism) i 'I# *Tf 

rrI(.<p faR fsf^T (irregular prism) ^®Tt i 'oiRvs|<pR ^FR*£ 'Q ^FR* 

§v»ilM>$ fsmt ^Tt ^ i 


<U<l^v© ^?T i 


*o)1r 





■SoJir 


ys. 




^>) fstwc^ ^f$j'OC®1« W(f)*p®l 

= 2 + *n^\©wi*i<.«iis c^aRp@r 

= 2 c^«p«i) + x 'Sw>'»l 

*1) '0|l?l'©*1 = (.*S(»l£|«P«1 X 5w>v©l 

\SnkiH A. Qi'getkk fst^fcsi?' 4k’]t«1k frNj 3,4 'S 5 OT.ft. 

v5w>'©l 8 CT.ft. i ^t? ^R2|v©(.«i<i C^3RP«T 'S 'oik's«i i 


fitWCSRT 4k’j0«1k frNj 3,4 'Q 5 i 

CTWSJ 3 2 +4 2 = 5 2 , $*14 ^fw <<rc*fl> t«WHM = ^ x4x3 = 6^ 

CT.1^. ^fe, fsl'StvifB^ ^siWRi = 2 x 6+(3+4+5) x 8 = 12+96 = 108 

(TT.ft. '8IUIV6H = 6 x 8 = 48 ^ OT.fo 

W t«M*W 108 OT.ft. 'SlliW 48 PT.ft. i 


8. (Pyramid) 

'onfall <R «ltW *lK'®«i’ < j<.«ik 2 Ic'S)<pR> 

Ri'fcetHkH i 



c«iM>ltil 'oiklw^ iW <ii^vo«it^Q c«ic<plcil *ra*?R Qi^ 

*tfc?T I 'SR t£T^ *1^1»l Ql'J'st '5^T 

■^ft ^ i ^RJi-ni i 'Q ^?t c<ic.<pk*il c<p1R<p 

wra* *fi?r^T i 'oiIW's «™<Mjc.<p kkiftws 

VBH>V4>| ^o\\ | vs^ va||^| *1b<llt>*l 

Q)\g«t ^t?lt <.<ifi>'© i ^ *ra^ klslftoas ^fT ^ 1 

^<ik f^st C^t^o <i*i^c<p »'j'"<h<p (regular tetrahedron) ^£®T 
*n i f^wiito* 3 + 3 = 6#*it?'Q4^ <M^ f^[ ^rt^i 

'fft? $*t?T 'Ollwpvo «W '0<K«PCW *rf^s ^ I 

■^) f*l?nta?r ^sj'©c«i« c^spm = v|>fr?i- c^srm + «||^vseT»J[(.«nk c^spm 







Ql'S'st 

ffislfooss ?R$l's<.«'lS W 3 RM = 

test) 


3T W4*M +- Offat *fflK x C^W 

z 


CTlCTt te^t /i, ^S^S5<t ^jRt< r «*R* <S®lfiRt test l 

I = Vh 2 + r 2 


«0 ^m^t = -x 

o 


tevsl 


te^t ©. 10 (R.ft. ^*fN>R te? '0|<iP^5 tfR# test 

12 <R.ft. I ^RSiWR W 3 R 5 ®! 'Q 'oilfl'oiW l 


(,<p«R*<j ^5 c*jc<pIwI ^t^ *j?F5 r = — (R.R = 5 

Z 

(R.R, Sw>\®| 12 ctR. i 

*>ns4<r tet WC4»lMl *II*M«1*| C^lPit test = \/h 2 + r 2 = V12 2 + 5 2 
= V144 + 25 = \/l69 = 13 <rR. i 

.-. fritter *iwprcr cwr = [io x io + ^(4 x io) x 13 ] <rR. 

= 100 + 260 = 360 PfR. 

^t?T , oil«'©*i = ^ x (10 x 10) x 12 'SR (?fR. = 10 x 10 x 4 = 400 ^R C?fR. i 
^<*R R<jRv5fiR ^RSJWR WW 360 M <rR. ^ttWt 400 *R <rR. i 


■^) stssjFF i£r sfi> w ^ fwt o>) fssm « (^) RsRs 

I 

*0 WWW WT, <^SRR *#FS V|H<t^055t TRStWR CWt 'Q ^lltl^H RR 

<P51 I 


<t. ^R^ffw (Right circular cone) 

C^twt ^Rwn% Qt'sjt'SrO >|VH4N ^?P ^ (axis) ^ te 

Qj'j'SrlHw <3^Rt?r w wpg ?R^gfw w 

^tt i 


*o* 1 r 




«f*ura io. ’sr wtfsrf% 



to, oac wif Qi'sj'Stw oa c^m ^§to <7Mwm wt abc 
< 3W ^ra i ^ i ^wt c t zoac = 0 0 w c^r c t^ 

®R^)4g<pR (semi vertical angle) ^®Tl ^ i 

OA = h, AfiA\A OC = r 4R? (3*rftRt test = l ^7t 

^) W^^TR ^ x *tf^f*t x c^«ilw! ^sf 

= - x 2irr x l — irrl A^ i£)<p<p 
2 

*f) C^^ipel = <|^VSC«1?) C^*M + ^favsW*) 

= 7 rrl + 7Tr 2 = 7 r r(r + l) 

*0 wiwt = - x ww x test 

3 

= -7T r 2 h 4W i [WlfsW i£$ ft*# vBbbv®* G#fcs f*t« 

8. test 12 (7t.ft. 4<R ^fr?T ^J7t 10 (TT.ft. 

'sR CQ.siIC«i 1 Sw?M)|, 'S RStSTsS^R G'WW 5 ! <iR° f^f?t W l 

AA\A\A: r = y (Tt.ft. = 5 CT.R 

K?IW test l = V/i 2 + r 2 = V12 2 + 5 2 = 13 (TT.fst. 

WWR CWFl = TrrZ = 7T x 5 x 13 = 204.2035 A^ (7f.ft. (StR) 

WlWR CWM = nr (l + r) = tt x 5 x (13 + 5) = 282.7433 (Tt.ft. (STm) 

= -nr 2 h = -n x 5 2 x 12 = 314.1593 ^R (TT.ft. (StR) i 
3 3 


^tW: «t*i|^c*l Rf ®RTRJ ®tRR t5Vic<l ^fiS RTtR R°£|R 

R>tR \sR RRivs^RR \g sfl?5sR RR i 




RRf-'SV, Gift's- o>R-io <3Sff=T 









































































'Jj. (Sphere) 


c^t^sr^s cmm <ul*iw *rc?r «Sr wr cwf <*rrR's%?t 

ot wr*§ ^ c»ti*rcs ^r i oIMmr <?f® i *& 

wi <r w*\ ^ ^ C’lhc.^ ^®®r i 



CQAR O, OA = OB = 0C <*R* O h ^5 P 

^RJ fa«i OA C?NR ^llC'4 ^?J i^l^f (4i<pfD C 5 il s i<pfi>(. < p c^i <pw ^<pI^ 
QBR ^8 <?FR P «*R* PB i 

.-. OB 2 = OP 2 + PB 2 


:. PB 2 = OB 2 - OP 2 = r 2 — h 2 
C ? lhw»^ r ^T, 

^) C*t1*IW?r WW = 47T r 2 R< 4<R* I 

4 

*) v(\W5^ - -7i-r 3 ^R I 

O 

*t) h vSco^li] vz>®ud^c>i <JjII^ = \Jr 2 — h 2 ^)<P<P I 


^5t: C^Rt ^®T ^T <fi5<]ei 'G 'vail*|vo«i ^ i 


vSnl^sH (t. 4 (TT.I^r. <13ic^1<q 4^# f^C?I - (TT.I^. 

o 

<?fl^1Fa SRj^s ^RT ^=T i 4 ^jRT*f W? 


^RRR: C’lhw** = - = 2 OT.ft. i 

Zt 

:, = -ir x 2 3 = — 7r ^r <?r.ft. i 

3 3 

^ ^ 2 
»i(.«i v llc.'»^ <uM< = r OT.ft. i < H'»fi> - C^f.ft. ^[ i 

O 

2 2 

.•. *ttff5?T y oil<i's*i = nr 2 x - ^R (R.f^. = -nr 2 i 

3 3 


*o$tr 




*o*tr 


i's. euiftl'o 


^c&c& 


✓ 2 32 

H'siyilw, -nr 2 = —n Rf, r 2 = 16 ^T, r = 4 
o o 

.•. ^JRR = 4 CR.f^r. 

vb. ?rr $wr c^t e i^, i*ra# ^ 

PlPr®l* R*|R ^RR ^p|?r 'onfall i Walt'S OT, 'olcrai 'oiliiwn 1 : 2 : 3 i 


^TSTNI^T: ROT RRR®t v5w>vs| 'Q ^R h <*R5 r i 

C’IHc^M \Sw>'sl 'Q »Rh h — r 

'o|^t»i c<pMc<PS '»il«'o«i = -nr 2 h = -nr 3 R*T 4<P<P 

3 3 

x __ l 4 2 

'SR (RHc^PS '0|I?)'© # 1 = - (-nr 3 ) — -nr 3 4<P<P 

2 v 3 ' 3 

PlProlwm '8(I«'®1 = nr 2 h = nr 3 ^R ^ < ? <! P 

12 12 

.'. Pi (.4*1 — -nr 3 : -nr 3 : nr 3 = -:-:l = l:2:3 

O O O O 

^‘t H. *Rsfl> ^rtww? C*n^ *Wl«M 2K « test ^ngsw 10,8 'Q 5- 

z 

<R.1%. i ^ «p»i<pfi>c.«p 5 lf*TC?t - CR.fR. ^JtRt4 <pvs’J[c«il C’tNI^R «jf»f fil 3 ^© 


c«iK ‘P'k.^po y oil?i's*i = 10 x 8 x 5- R*T (R.fst. = 440 *R (R.fsf. 

z 


RC 1 ? R°*IJf = n 

,\ n Rv^lR 5 tpR '°il<i v »*i = n x ^7r(^) 3 = R*T 

. , nn t ^ . 440 x6 

8lS|lyilM, — = 440 ^K,n= -= 840.34 

6 7r 

Pro# #R 840 fl> i 

^fv. 4<ril> R^S^fw CTWCT* 'SlR'sH y, CW[ 5, ^JlRUf 

r, test /i <*R* a ^ (TT'lt'Q OT, 

_v „ nh 2 tana nr 2 s _ 

^s) S =-=-(iRR 5 

cosa sina 

7 t 7*3 

*t) V = -7r/i 3 tan 2 Q! = -R*T «*RR* 

3 3tana 



®oo 


©W>Ut? *1 Iffo 



RRttR: $»fc<R fR3I, <.<pMc<ps v5w>v®| OA = h <* s il(.«il v5w>vs| AC = l , l>fRR RjRtf 

oc = r »*rc* ri< #4ctw zoac = a \ c^itwr i = ^h 2 + V 2 1 

f&31 RE5 (RRt RR (R, tana = — 

h 

T 

:. r = /itana Rt, /i =-= rcota 

tana 


~$) S = %rl = TrrVh 2 + /i 2 tan 2 a = 7rr/i\/l + tan 2 a = irrhV sec 2 a 
= nrhseca = 7r(/itana)/iseca =-R*f 4RR 5 


cosa 

, , _ , 7rr 7rr 2 cosa 7rr 2 

'SIMM, S = nrhseca =-rcota = 


R*f i£|<p<p 


cosa 


cosa sina 


sina 


R) V = \nr 2 h = ^7r(/itana) 2 /i = ^7r/i 3 tan 2 a = tan 2 a 

3 3 v ' 3 3 Vtana/ 


7rr 


RR 4RR 5 


3tana 

(Rlf’R RRR*5 (Compound solid) 


(Rlf^ RRR*5 RtR i fRS? (Rtf’M* RRR^ 

crrtrr: 


R 5 ) 4R*fi> «lM's|<pM RRR*§R ^Rt3R ^5R RfR 4R*fi> ^Ttv&t fltWCSR <.<plc*ll ^r^ WR 
RRtR RR 'StR *H<1A5>3 Tg*R RPlWI fst'SRfij <H(.«1 4R5fi> (Rlf’fa RRR3Sg RR I 

R) fst^fCSR 'S <iR 5 ft> &'8'^o«u,<P0 'fjlR R^RR RCR <iR? 

fstWCRR ^*R RRttR <£R# (M^ RRR*j RR l 

R) i£|R>fi> cR|«u<ps RIlRTR 'Q ^R^S^fw (RRRt^R ^fRR RJtRTR RRtR R£R 4R* 
CRt®TCRR $*R RRtCR 4Rsfi> R^gR RRR*g ^ ^R i 

R) WTCRIW « 4R# RR^jfw f>lPl^lW<l RRW Rfos CRffaP RRR*gFF 
RRtR^R RRt CR£» RtER i 


*0$br 






*o$tr 


'srajftr io. 


^ <it fit®* smM fc©f% Rmt 

■Jim i ^p«vt ^’Ws c^ms vjh^ i <umm ^rnm fc’iwt'e ^pFifw 





41^: c®m?t sjc'sjw 'ii < pf 5 <pw imtf^m <m 'q ^m R*fm m's i mim 

^ ^m '©^v^ ww « f^fom ^ai f*r*t i 


b. 44fi> 4jr*t^pm 15 (Tl.ft. i 
■^r, wiwm cwh 'Q «iuiv9h 4? i 


m ^T?»m mjrni*f 3 <?r.ft. 


^m flpRBfir TO*m frpfr z = 15 - (3 + 3) = 9 <m.ft. 1 

'^®«k ^mstwm ^ snc^s? ^sfoihi^F© ^r°t*m ‘^©^m c^pr + 

Wm 'oii^F©^ ^fsx*m ^'sc«i<i tw«p»i 

= 2 x ^ x 47rr 2 + 2-Krl = 47r(3) 2 + 2tt x 3 x 9 = 907r = 282.74 OT.ft. (Sim) i 

Zt 

<*m* Rm’ppifim «iuivoh 

= 2 x \ x ^7Tr 3 + nr 2 1 = ^tt(3) 3 + tt( 3) 2 x 9 = 117 tt = 367.57 OT.ft. (alfo) i 

<£ O O 

io. <£ppfi> c®imm ^ht c»n»iw?r 4i$w« rjpi 15 <m.R ^ <m*i 2 <m.ft. 1 
4) <rni*rc?im ^ht *aimvoH Rm 1 

*0 cm®!^ w® Rmt fmm <*m# fr©f% ^mt ■r i c^ihw* 

<7^3PR fa# Rm I 

*0 aR>fi> «ii'fF©« mt^ iW»i« 4ts cr 1 <ji”$ifi><i ^r?c*m 

«IHI'M fafaRmi 












5(*>vs<* ftPlv 


vSo^ 

(ftqtit 'oik^, c*il®iw»<i ^jot 15 OT.fr. 

^ ✓ 15 

.*. OTHc^s <ljl' , il*T = — OT.fr. = 7.5 OT.fr. OT*f 2 OT.fr. 

Z 

.-. OT1®n?P?r *fHT = ( 7.5 - 2) OT.fr. = 5.5 OT.fr. 

.-. OT1*R?R ^STtWT = -7rr 3 = -tt x ( 5.5) 3 = 696.9116 W{ OT.fr. 

o o 

(m) 

*) «*f 7.5 OT.fr. 

.-. OT1*R7 F? = -tt x (7.5) 3 = 1767.15 OT.fr. <efm) 

O 

.-. OT1»IW OTt^R ^mvoH = (1767.15 - 696.9116) = 1070.2384 *R OT.fr. 

(ell*) 

"5JOT <pl?i, frwi> OTI«ic<p<j <(I>IR r OT.fr. 

.-. frs# OTRR3R «H«V6H = x r 3 ^ OT.fr. 

CTW5 ^Nt OTt*R?F ■50W® OTRT frc* frt# OTH4IU fcsfr <!Rt ^ OTC^J OTRR 
, oilii'©«i frw5 c*lhw« «il*i'®wi WI i 

.-. ^7T x r 3 = 1070.2384 Rt, r 3 = 255.5 %r = 6.3454 OT.fr. 

.-. frt# OTM<pflR *[&©(,•« WR = 4 tt x (6.3454) 2 = 505.9748 R< OT.fr. (Sfl*) 

1) frt# OTHFFR RM*f 6.3454 OT.fr. 

.-. frc^ OT1*RRR I5f = 2x 6.3454 OT.fr. = 12.6908 OT.fr. 

frt# OTI^Rsfr WF RR3* fr^lOT «ffd> RR, OTC^g 4l*|fl5« frfrj R5R 
frcift OTMWtl RJtOTR Wf i ^*fe WFP »ailf fen Rft^R frfrj = 12.6908 OT.fr. 

.*. RflTO = (12.6908) 3 = 2043.9346 RR OT.fr. (ell*) 

frc^fc OThc<PS 'oil*i'©'i = R*Ht OT1®TC3> RJR^i's OTRIR 'oilii'S'i = 1070.2384 RR OT.fr. 

(m) 

• <l|$|fi3« wfafG WFft *RTO = (2043.9346 - 1070.2384) = 973.6962 W{ 
OT.fr. (2ft?T) 


*o)1r 



■SoJir 


io. ’'R StJlIvf* 


OovD 


i. VH<I^ fr# 5 CR.R, 2K 4 OT.fr. 4R* test 3 OT.fr. I 4<t 

W? 

^) 5\/2 OT.fr. «t) 25 OT.fr. *t) 25\/2 OT.fr. R) 50 OT.fr. 

*. c^n?tr wt^t R^ictu 'ttiby* fte ^um &Nr 4 OT.fr. ^ 3 OT.fr. i 
Q l'SjetfiJw Rtf^ d^jR(.<p OTlRlOT - 

(i) tetst vm^HJ 4R# RRfS^fw CTW* ^ 

(m) x|«1<l'^gll> i£R5fi> PlPr©|s RJR 

(m) telR RR?*§fi>R ^fr? c**i»tq«P«i R£R 97r R*f OT.fr. 

'QRtRR ^stRj?r 'oilcnlw ftu>3 c<phlw rI3rs? 

^) i R) ii R) i 'Q Hi R) ii 'Q in 

Pic^-si wlj? «ilc«ik«p vs 'Q 8 rw sttslR te?r Rfa 1 

2 c*r.f5r. iw <*FFfi> otiw rr 4Rsfi> Rtret 1$4*it4 <4 t£ 

rr 1 

vs. f>lPl^N|U^ va||i|V4)^ W? 

RO 27r RR OT.fr. R) 47r RR OT.fr. *t) 67r RR OT.fr. R) 87r RR OT.fr. 

8. PlPl«Rfi><l RRfr^S V3f$£*R va||?|v©»1 W? 

^) -W\ OT.fr. R) — RR OT.fr. R) — RR OT.fr. R) — 'SR OT.fr. 

OOOO 

faw<3 vacRtR Fafocvs (t '3 'b RRR fiftStR teR RtS l 

6 OT.fr. < ul j ifrPi*u 4 <p[5 r^sr <pP*i c 9 lh<p(.<p RPiw 3 OT.fr. ^^pfD 

RR^ffW Ptfrl^tR fcsfr RSRt ROTt I 

c-. tent mstifa test r*s? 

RJ) 4 OT.fr R) 6 OT.fr. R) 8 OT.fr. R) 12 OT.fr. 

fc. frPl*Mfl5« 4$V9M<1 c«M*M W R< OT.fr.? 

RO 24tt *0 42tt R) 72tt R) 96tt 

(<WM$OTl?<t W RRIt RtCR i elBItaPT 7T = 3.1416 W^ti) 

s. RflwfistR rrr*§r &Nr, £l*R « test rriw 16 fr., 12 fr. « 4.5 fr. 1 4R 
^t«w wh, r^Rr fr# 4R? ^tnrsR IrRr r^r i 

V. vjfrs ter '3| < lP4^ 2.51R. t>tRJ vQ 1 1 r. 2f^t RPlv ( y o|vs>yvs?fM ti)<pfi5 'O|lovs|<p|<i 

^TTsft^test 0.4 iRte^T, «<R* «|v»J*tolH WR fR«# R5RI 





vSo8 

cS. 4R# '©iIr'sHr RSjRjOTt 5 OT.fr., 4 OT.fr. 'Q 3 OT.fr. ^5OT, 4R R>?fr RRR 

RlRRPl$ *MWR TO^tR C%4«H ftfr RRi 

10. 70 ^Iwki 'SRI <*R*t 4Rsfi> <3tOT>®r fr^R RISC's '5£R Rfas SfasJRS Rt3R ^RT 4.25 
R*frfcR cm « i3.6 *i«fr&iR ^irprr *m \ RRfi> 34 1r$r rr rr, »$r sw * 

Stb'fi! W RR? 

11. 4R# RR^ffrR* C<pM(.<PR 'S»'s| 8 C’T.f^. 4R? IjfRR' RJtRtR 6 OT.fr. RR, RR2j'®C®lR 
WW « ^IliJVoH frfr RR l 

i*, «£Rfl> RR^ffW CRRRtRR tost 24 OT.fr. 4R* «IH|V0H 1232 RR OT.fr. I <*R R»W 
$tt>v®| W? 

i«. (TPtERt Rviwfil Ql's^tH RlfR fctRI 5 OT.fr. 4R* 3.5 OT.fr. I 4W RtfR 
t?\jPtC<P OTRtOT CR «ii^ ^«,*R ^R, ^»R «iIr's*i frfr RRI 

i8. 6 OT.fr. RItRtR frf*tf> 4R>fi> <RI«u<pr <}&sR 'Q '©il*i'©*i frfr RR i 

id, 6,8, r OT.fr. rjHIR frf*H> <p$*i <pIgi>r RR SPimi 9 OT.fr, RJtRtR lRf*H> <4<pfi> 
R*f$R OTlRCTS RfR'FS RRt ^OTt i r 'SR' RtR frfr RR i 

i'Js. R*Nt CRt^lR <RI«u<pr rIrgrr RJlR 13 OT.fr. OTt^tR CRR 2 OT.fr. i ^ C*ll*iw 

Rm'® OTRt frCR 4R# frCRT> <RIRR> frsf? RRt ^OTT i ^©R RJlR R^» ^CR? 

iS. 4 OT.fr. RJlRtffR «*R*fr frBfr OTH4W Sfrw 5 OT.fr. « R»MM <J| 

t£R# Rsfat OTlRR* 2R^5 RRtf ^OTt i R'olii (Rh<pfi> W ^7 

iV. <£l<pfi> CRt^lR fawu5 OTIRC^R RJtRtR 6 OT.fr. i <£TR OTRT C^lc<r > 8 OT.fr. frtRJ 'S 6 OT.fr. 
« rr^ tofc frPi m spfs RRt rtcr? 

22 

ife. — OT.fr. RJtRtf frfr^ 4R^> OTlRR* *ailffrwl RR 4R^> RRR* ^llffc>R Rfl^ IS4»«IM 

7T 

4t5 '^IR i ^Rfr^© ^T?C*R '©il?)'®*i frfr I 

^o. 13 OT.fr. OTW 12 OT.fr. ijtRot C^R W 

frc?r ^<R 5R TR55T OTM<|ifi>^ C^f ^RI WFI frfr ^RI 

^i. iRfij bl^Hl^l ^R sftttM « 2R4 1.6 fr. « 1.2 fr., ^®t 

0.8 fr. <^R? ^1^ 3 OT.fr. ^[ i Iwswo vsc^Ki C^3RRI < P'©? Stfr R’lfrSR 

14.44 ^Rt %1R ^\Cm ^ R5R? 

'i.^.. 120 fr. <^RJ 'Q 90 fr. 8Rf (r^IR) RI*1v '0||<i's|<p|<i RRtOTR o'jRc^ 2 fr. ^5 ^ 25 
OT.fr. % Stiffs frsfrS RR^s 25 OT.fr. fcRj, 12.5 OT.fr. 2R4 4R? 8 OT.fr. CRR 
RR^jOTt ^ RRCR? 

^R'sRR RRR 3 ^ ^tRI 'Q SfOTR ^SRRFs 4 : 3 ^R? 4R ^RsR 2304 RR OT.fr. i 
2tfr R<OTpBfwBlW 10 §fRR HOTCR *Jf R^R ^|R %RR £tOT*t to 1920 RRF 





io. wtfsrf% 


VO(t 


ZW, <\^<\ f^f?[ ^?T I 

^ 8 . m < 4 ^ ®ffsi test 7.5 2000 ^ fe 

t% 5 #sit c t *rt*tw? 

i>c. 4<i# *ws^pm fsiww<t fc# ^nwi 6 ct.R 's 8 c*r.ft. 4^? '5[*t?r 

f^5*# ^1^ 2|G®l<pfi5*l fcNj 10 C’T.'ft., \Sw>M>r 12.5 (7f.fs[. I fsfwsrf^ G^iiW 5 ! 

'g wt?t®*t f%®frr <m i 

4 GT.fsr. ^ fsfWWsl 5 (7T.fsr. I ^1* WtWFH 

C^TfJjwf >Q VH||<J\S^ (^ ^ I 

^H. 6 (Tt.ft. W^OStil $*|?r 4<1# twi 10 (TT.fa. I ^f?T 

Tfsfsjvs^r^ (.«s^(ii«p®i 'Q wrt® 7 ? t%®f?r w i 

^b-. i£)^# ^5f o^assk,^^ c<ic<plc-il fr# 8 (TT.ft. "^T, 'Q 

W?T®*11%*^f?T i 

*&. *4mt<r w *\ 3 1%. foC«r-i* wfww<r wj 'Q ^^?f?f ^ 

ffi?nfw i f*i?nfe<r ^?r ^ifsr frNj 2 fsr. 4^? ^®t 3 ft. *wnfi>?r 

G‘i( s i£|*P«'l 'Q '5fT?Jvs»f <P<1 I 

oo. 25 % fr# 's is ft. ftf*r$ ift?r ®r#ei® crnmr ?ftm (Tmt^ twt 

5 fsi. i stf^fi> ^Hf?T £l*4 14 ft. ^7T ^rm ^slftsf WT?T^T ft<ft <RT i 

©i. ^) ft?M WF#<I WtWIIl t*M*M ft<ft ^ I 


D' C' 



*0 WP*$ft?r <TCft 3* VM4M» «lte 1.8 (TT.ft. ^J7tftf*f$ 

(TlftTC* vat R<p5'i>^ ‘ ! 2 c ft? , *lJf?J ft*# ^ l 

©^. C^HIffc)?! ®t^ \5w>v»f 8 ftt>H <4^° <4^ 'fft? ^JTf 50 ftS'fa i 

^) C3. 5 llG*lf ^Wt ft’ft ^ l 

*0 ®f<[ft ^rm <?<m w ^Hftsm ^?ft<T srairsR ^f5<r R)©w«j 
^iR^iK i 

«t) sif% ^jiH'oic>i<i ^u 125 TJt^T ^ 7 f ?m w *m 


cs'ST-io 








































































































'3Wi?n>8 


(Probability) 

srfTOw *mw ■*Nt> ^ to i cw «4 TOt ?tf¥r *iftei? toc?? *ih 

<pTO TOtTO *1? TOT, <TOl?t TO*f R^f/PuS TO’iltwH? stMi? •^’«l<i*il c?Pl, ®??l5tah ^fTOlS? 

’lt'Q?l? »1«h»ll C<ll*1, 'Sff'Sf *|R> "^GTO ?TO?T TOf $>©jlR I ®fTO, c<plc*il TO? TO$ WW) 
?i<po®r cto«t ?*?t TO i to 'TO-o^'si? wito TOTO TO 1 S 1 TO? 

*wh«il ?*? ?t C?f% TO ^®t 1?®? TOT I fTOj (STOI TOTO 5 TO f?C® ’TO ?t I TO TO?C? 

to?t cro?? TO? TO? ?toto TOTO to 1 TO? ^ar to* 1 ?*f? sMtft 
TOwt to* fifw TO?, ®rc?? TO?« ^itoj TO? ?TO ®?c® ’ttrot i 

TO ®r*ut? cto fTOt%t — 

► ^iTOTO TO'ttTOUtTOC® ’ItTOi 

► faTOf? fTO? TOtwt? TOIwj TO?, wm « *rat?r TOro ?TO ?*?c® 

TOC? i 

► TO*$ TOn? TOc®T ?TOJ *Hl*M ?TO TOC® TOC? I 

► to$ TOn? TO*r ^mhi f?<# ?*?c® toc? i 

► ^WTOI? "TO « «|*©?R>fe«> WlJt? TOTO TOC® TOC? i 


frt? TO^f (Random Experiment): ??? c<pIcmI *lffat? ?«l<u ?TOT <p«il«p«i ®TO CTO 5 
'StHI ?Ic<p l? 55 ^ ’ff?TOi>c® c<plc,*il RPR> cTO? 1% «p«il«p«n ®n?c? ®t RPd® to? ?«il 
TO ?T, TO» frt? ’tfN? ?C®T I CTOT TO?>T ^ST 1?CTOf ’tfN 5 !? ?«I<U TOtTO % TO, 
'TOsI ®rtc? c?tTO *stlf? R 5 *^ Pictc’I? *jc? c<ph <p«il<p®ili> TOc? ®t ^snrof f?f%® <pw 
?TO® ’fit? »? I ^®?t* »|<ql fiw’t *lffot TO?? t?? ’tffat i 

TO? (Event): CTO?? ’tTOl? ? 5 TO 55 T ?t ? 5 TO S CTO TOC?TO* TO? ?C®T i ^TO?TOf?, 
TOI*! ??? PiCT’f ’tft^t? 3 ’ff'Q?t 4??& TO? i TOI? C®tt® ??*l? ’tt'Q?t'0 TO^fi? TO? i 

WiTO TOltTO (Equally Likely Events): TO CTO?? TO*!? TOnfljPIt TO? ^l<Hl 


*o$tr 



i8 . wi<wi 


vSoH 

RR '4i < pf5 ^»TRRfi>R coon (Rpl RT <pr r«I<u Rt RR 'sw ^i5*ilt.<. ,s il(.<p RRR'shj <ic®i i 
ctrr 4Rn>1 ftRtRw - 5jst Piwc’t (^5 Rf d>R 'oihh »whii rrtr i *jpn\K cr® rurt 'Q g5®t 
Ri>Rf Ri>Rt i 

RR^ Ri>»ih^) (Mutually Exclusive Events): (R^ltRl RffatR Rft ^Rn^t R&RT 
r£c®i v oi*yi>l 'RRRT ^RJ wil^l RT R^ffa RtCR 'sgr ^ RiJRTtM^ RR^RR rorI 
RMI CRRR, 4*5| PrcRR 5 'SJpf PwR R>RtR CRv5 ^SltRt Rt d>R 'SffRt fafw?S( R^Rt I C<P*1*ll 
C^5 'SltRER <$R ^STtRffS RtCR Rtl ^TfRfR d>R 'SflRSR C$5 RfcRRh 'SfRfc <R?5 « <$R 
4R5RTCR RttR Rt I 

R'RtR'R (Favourable Outcomes): CTlCTt RftRnR 4Rn>t R^RtR ’RRtRRT WFR 
RCRT R^RlR 'WPRI 4R# ^t fttRsR RRTCR felvb R°R]t R'QRtR Rf^fR 3 

ft 1 

R^RTWR (Sample Space) 'Q R^RT ft 5 ^ (Sample Point): w»IWl frtR Rft^fR R^lRJ RR5R 
«p«il«p«i fttR Rfts gri>c<p R^RT^R R£«T 1 4Rn>t ’^Rf ftwR <psc«i R^lRJ «p«iI«p«i RteRt 
RlR, RRt C^S 'Q c6r I 4RR S RtRt 4 RflWlR ^PRlWIR CR§W ^ft© <PRC«1 RIlRRt PlRtf® 
Rift S = {H, T} 1 ^®Rt? ^ RffatR R^RfWR, 5 = (tf, T} 1 RtR RRTt RtR^ ^pt 
4R5RTCR ft^R R5RT RM 1 ^©tRtR R^RK^lft RCR S = {HH, HT, TH, TT} 1 R^RTCTOR 
Rftft $RMHW *Ml*KRR R$Rt ft^ R£R I t£|R^t ^pt 4R5R1R ftff¥R RflW R^Rt^Sf 
S = {H,T} 4RS 4RTCR tf,T ROaJM>$ 4Rsfct R^Rl ft^ 1 

Rftftf%RJRStRRTftRR 

^RtRRR i. RER R# 4R^f ftRCR^F ^1 ft^R RSRt RCRt l 5 ^RtRtR RStRRt W? 


RRtRtR: «i|R5&r ^1 ft^R RSR^R RRfRJ ^Rl^RRM R^: 1,2,3,4,5 ,61 Wtft ftRlR^ 
RCR <peil«p«iR^rf RRRRlRI RJR l ^SfRK CRCT^Rt «P«ll«P«l ^TtRtR RRfRRf RRtR I W4R C*IC<T*IC«il 

<£1RS^ RssfiRs^r ^TfRtR RRtRRl ^H'ol^tR ^ I TOT? 5 ^HRlR RRfRRt - I ^tRRt <3^ 

1 6 

P( 5) = - 4^ICR ftft 1 

^RlRRR 4R5&1 fRR^R^ ftwl C®ttv5 RvRjf ^HRtR R^lRRt W? 


RR1R1R: Wf ftwt RUtRJ ^PRtRRRCRT ?m 1,2,3,4,5,6 1 4WR ^ 2, 4, 6 3 ft 

Cffl^ RvRjT 1 <4^ ftRftR CRC4ICHI ^R^l ^ItR^R C^5 R?RJT R5R wflR C^5 R?RJlR 

3 

*MI*M 3 1 (?R^S ^Rl^RRM RRRRTRJ, C^5 R?RJl ^iRtR RRfRRt RCR - I 

3 6 
.-. P (tfStfipRRjf) = - I 



vSObr 




®tro toww 4 ®tcw TO^tfw® w*wt wtw: 


<wtot wfrmr towwt 


wils 'oi^«i «p«iI*p®i 
WWSt TOWI *Wl*W 


(WTOt *tfwt CWTO Wfrtt W$tW ^<£*1 TOlTO TO n (5R2f towj 

"TO *ltCW i WWW (WTOt wils '3|^«i TOlWTW WR ^ WW ®WW v>i«h«ils TO ^JWJ 

^w i to *m *muwm to n ^w, ®ww >i*ii<hiw to i^wi 4 wnwc<t *mihhh to 
o to> i to WCWI wi<.<p i 


^§jl> R(.**|W WW(.*1S WT>*Tt 

ftps® wfewt: cwro *iftro cw w5wr ^ tor to® iw TOrr wc® i TOrtw 
cro to i to i crow, TOtf®M ^tf ^ Rc<f *mjmhi i, to? ^tf *ipro 

R(.<p '®i a s <ilw >TO J T@h»il '8 1 1 sloss c<i«il?) C*fWf <ilc<i *Tt, (TO 1 1 <A<piS| ^pl 

Iron *ttow h towi t touw torrid h <«M>r tot ftow *tftora c®?t® ®iwwt toivfa 
R?*ijt tow wmi* 11 4^cto stc®tc®^ ftf%® TOrt i 

'omw wRlI : (wTO ’ifhTO CW > Mi5«il W>WCWt Wt wiScvs *ttCW Wt >4C® y oi i> i«^ *j£mI 

wc®n toto tom *wii4Hl to tow *£$ to i crow TO*i 1 ®M ^5 ’Ifrofro cwc® $kw 

®P® *dc<l <5?' J T@l^ r ll ^|WJ I C.'»»lR WtCSt CTOT WtCW TO ^1'«l<l«il'Q '^JWJ I ®ItWtW 

««M»t wt to 7 tow ^rj i ^wicw siwft TOn^ w? TOit i 

vs. <n^r toc® 4 Ut to, 5 Ur TOt « 6 Ut wrot w® ®ncs i faw®tcw v9^r to 

(RWt TOTf i W^# ®) «Tt«T, W) TOt vQ*f) WTOt ^QWlW *i«h*il W? 


^ITO 5 ?: TOC® Cs# -*m$ ^?v*Ur 15 i t^volW ^\ ^T (?RIt TO 15 TO^ MMTOI 

>3^®rmc® ‘'TOi ^rsf mm = 151 

■®) *# TO ^«T ^Tt R 1 TOC® cs# 4 TO ^®T ®TO i CTOtCfTT vflR# 

'oihc«i^ TOT ^®T 'TO 1 ^®?It? ®TH'TO?'®I^«T TOlTO = 41 
_ TO TO^ *WI*M _ 4 
•• ^ ^“ ^PWTTO^J*Wl*M _ 15 1 

*# TOt ^t i TOC® CSftfe 5 TOt i TOW CTOTOt TOfi> 

^ll>IW^ TOt W®T TO i ^®WT? TOT TOW *m|*M = 5 i 




P{W) = 


TOt WC5IW ®(^I TOITO 


1 


_5 

15 


n) 


TRSf TOWJ TOlTO 15 3 

*# WTOt W®T ^QWtW W^Wt B I TOC® CS# 6 1^ WTOt W«T ®TO I ^OiW CTOtCWt 
®HTO$ WTOt W®T TO I TOW ®lfpl TO1TO = 6 I 

D/ m WTOt WC®TW 'o|^«i 'TOlTO 6 2 ( 

“ ^ ^rstTOWJ'TOTO " 15 " 5 1 





*o$tr 


^*ura is. mm 


Sob 


m\ 5®I i ftilPifr® »i«hilt^rf 5^ W i 
(i) 4 'oiN (ii) Rc'srl'to ^R^lJf 'oiN (Hi) 4 4 <4^ c^Pl ^T^lJt 'oiN (iv) 5 '^RT 

*0 i£)^ $15515® t£T®^ M?R?1?r 6 fi> <Plc.«il, 5 fi> ®IH, 8fi> >il(.4®i ®Tt551 ^tW '55® 

to<M5<l mtt i PkPlft® 55* m i 

Wlwfi) (i) *IM (ii) (in) m (iv) ^tM 5* 


l^fer *Mi*Mt 5 *tt wret*j 55® ^ 1 cw 'WM’jM 

wi®i*j ^ *t 1 ®t^t®i wa ^mhw *rc®t* -sn® ^ 5 Rrt*m*n 

cwr ®rt*^Q*t* <j*i®i 5 * **ft ^ ®rtw ^ -551* m\m 30%, fN*w utei* 
®f§ w torht 40%, 4 f%r 55ft *twitwn ®?ft ^tii* wmhi 60% i om 

Pi**qh© OTf ^ ®T©t5®* *# 7 f° 1? ljR '55® 4*? 41*1^ '55^ ® s Uf®f%® *wl«H* s 4T^ e tt I 

*i*t *1®, 1000 *t* fiw*f <p^i?i 523 *t* 55® *tt' 8 *t c*i®r 1 >5 wm 555®* ®H 5 *if^® 

523 

= 0.523 1 5*t *t5* ^5lfi>5® 2000 *t* 1*5*F*t 5RIT5® 1030 *t* 55® ®IT5* I 

®T55*T 2000 *t55* "515*0 H 4*®n5*lfa® = 0.515 i 5*5® ^5tt *ft 55, 

l3M5 ^^t^l® DiPiCi) 5^ (*tf^0 <|vsc<5pj 51* ®*t ^Iw) ®lt5‘ p l^® *)l*ifl> ifR* 

45# *R*IJt* 4»N4»lfc *55 5t5® "55# 45*515 fi5^*f 5*55®t 55® ^t5t5 5*Jl55l 555 I 455*^ 
\55bR>fg<p 5®ft 5* | 


8 . ^R5f'SU! 5*®* 5*5® *\m\ 1*5*# 
55555 1 ®f55 5 r 8 ^ 5^*15 5*1551 5*®? 


5t55 ®t5*T *k« 21 f*5 


7 raT*ft 5 T: 5555? ^Tfl: ^ 31 t^T "JIlCT 21 f^T ^ i '®Irc«i c«u.<plcil 

21 21 
^ ^aum mm — i ^ 55^-5 8 ®pn^ ^ wfir — i 

vSlk^H (t. C<T*lcil PiRv ®fft5^ 5^ 5’1«T 65 ®R Sf^TST ®rt5«Tf, 40 ®R 5®15^ 

'®t 9 t^f, 45 ®R®&, 52 ®R ^tt 5 ®? i i£r5^ '5T*|J "55® 4 < P's?*k<p ti<i'»lc<i I*i4li>*i 

m&\ 1®t^ ^m *rt5ppt <15®^ mm w? W\ w < 1 ^ ^ «iRr ^mhi« 
■®®? 

7 fS|T*ft 5 T: ^^lt5 5 T ‘ s lQi<p| < 15® 5 T 55JtS (65 + 40 + 45 + 52) = 202 ®R i 

52 

^*11 5 ®^ ’ifSFFT <15®^ 52 ®R I ^3®<JT?, ^ *l1apFt *1®m ^MHl -I 

202 






vSio \SbbW rlfefc 


swn 65 w\ i sum *ito nt (202-65) = 137 w\ 1 

137 

sm nt <*in nstnnt = — 

202 


^tW: <?NT C’H C^PT R*5jRuh«i £Mn nw 284 ^taf ^£i)R>Oi>, 

106 WT ^|3I 253 '5R ^|Sf ^lerfawli/i, 169 'Sfn ^|SI testae's ^«JC^ I 

4W?r w to4el« R^lfbM) Mm >iwi^l4&iw<t nw ^ <sn 
nWl<Ml W? 


•tyilfNi *4^ Probability Tree nfat *wh*il l^fn 

n*lT W5, WtWt *ltofo ^I^J to CT CW fcofn ^ 1 ®tW 

nw I WPP *|ftera 'SfWn W*t nv5 ^ti <£PTO CTO n^T to ^ n*nT 

« fofn wr w ntwpsF <£rs^r 1% ^r wtn ^t^rt'Q to i wiw ^rat 

probability tree <4n ^Kk<u facfn ^st'® ‘ 5 TTl% 'S ’qi3«il$ •>reh*il'Q wn <ps<.'© 

*i#l 

vb. nw n#, appro amsntn ton n^nt tot i 

fc©fn n^ns© nw i swn # 4 <r ton t «wmi to <?n i 

nntttn: "5m topt *l 5 Hlc<t> ^ qt*r tow Rwmi n*nt ntn i sum TO ato -gm 

torc*r 2 1ft *mi*m // wt r^rt^® *ttwi ton to torc^ 2 fl> *mi*h 

H «Hfot T ^PTS® TO I *lfto CTlfc »Ml*MM» probability tree am ntTOl IwtW 
cn^lcMl nn 1 



nro n^nt to^ # #, ht, th, tt \ ^tro h^hic^mIU ^w {hh, ht, th, tt} \ 
airo n^nt to^ TOtf 4 arc* sito n^nt to^ ^rnm n^tnnr 1 1 ^ srcn " 55 m h « 

ton "spin r «n n^tnntnw, p(//t) = -1 

4 

^ntnn't s. nw n»fn, F©*in> '55T ^nwln Inw 9 ! n»nt nwit 1 fnn^ 9 ^ ■g-st 4<p^iic4 

'3n s ntn Rw’f n^nt n^r, probability tree fcsfn <pw n^ttwF3if^ ^n? fnwn n^m^wfn 


*o)1r 









■SoJir 


®r*om is. »i«i«hi 


'’I’wh'il fa# W i ^) <^?®T <4^# d5®T, si) C^5, ’t) d5®T *ff'3TIt?r 

TOPHI <?H i 

TOttH: SfsfFT ^ 5 T faito f^T «fl*t RwhI <£PR 2tfa qfc*T 2 fi> *MHM if 

Wfat T 'SfpT^v© i (?jfB «p®il<p«i«» probability tree ^ ->iklc*u fa'StCT Cpslloil ' J IRI: 


faffa'gBPrffifc 






H \T 


H/ \T 


H/ \T 


HHH HHT HTH HTT THH THT TTH TTT 




'*&: {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT} 


c*ifl> fa? 8 fl> 4 ^ cwr ^rt tophi -1 

8 

^) *ppfi> cfc r *w*m {thh, hht, hth} = 3 fa 1 

.-. P(1T) = | (<7PTOt 8 lfafl» ^ fa ?3 ^»fir TOPHI ^) 

8 8 

Si) (if) *ft'Q'?mt {if HH} = 1 fl» 1 

.-. P(HHH) = i 

?t) 1 # d&«T (T) ’IT'STH 'oi^®i HHH ^tfa TO’fPTt 

{HHT, HTH, HTT, THH, THT, TTH, TTT} = 7 fl> i 
7 

.-. IT] = - 

vSlfaH V. farc*^ wf 'Q ?5t 'ipRH fa^*f <P3l ^c«il i Probability tree 

ft©# ^ Hv.HkJwfli far i ^ra 5 ^ h tophi otwi 

topipt: fa^ < #wn^ qw Rwhi q# i sm «nc*r 

Wf ftwc*! 6 fi> *p«iI<p«i {1,2,3,4,5,6} '©iht'© *ftC?T i fo®k "551 f*iCTd 2 fi> <p«iI<p®i 
if WHf T '©limit's *l1c?r i '©1^ ’tffam wll> <p*il<p«ic<p probability tree <*RT J iklc*u #TOtW 
CpstflHT i 










*)#9 


■spf "gpl "55T 

hT\t p7\t p7\T £/\T ?J\L S/v 

IP) (IT) [2H] [2t) [3H] (3 T) (4P ) (4T) ( 5P ) (5T) [6PJ (6T 


'vst^T 


{1 H, IT, 2H, 2T, 3P, 3T, AH, AT, 5H, 5T, 6P, 6T} i 


cs# 12 ft i^ 5 ^ " 55 m h *rei<wi P(5P) = — i 

X Z 

2 

&. <*TC 5 'SR C«llC<P^ T3|^t ~^5 ^T'QTIt^ »1*hll - iW ^55® ^tW*Tlfl 

s 5 

daw -1 ^ q|ft » *mjhhi w? 

8 

Probability tree <u<i^ls ^C?T (FfsIT'Q i 
^fsrNI 5 ?: 'SffWT probability tree 



p[^^r, = | x | = ^ = A 


Probability tree fcH4l4 Upt ?FF*r TOfiJ *Hl*M 1*N «*R* 

lyilwflli* WI (i) 'JpT 3 fifaa 4^) (ii) "Wt^ 2 T 

(in) ^vbC'SrlVb 2T ^Pim *t«l<Wl fa# ^ i 

1 fi> ^ 2 fi> "^pt PiW 9 ! probability tree fa$f?T W i 




















«f*ura is. 




v5f^|c# *8 


i. 


wf <rkr 3 m\^\ c^#? 

^) l ^) \ *0 

D 6 

^ c^ * « « w stwi?r ^s<r Ilf'S: 


2 

3 


V) 


1 

2 




O. 


8 . 


<t. 


fc. 


5 #r^» %r ^ 12 fi>, Rmt tot 16 fi> 4 ^? TOKRt tot 20fi> 1 4 TO$t 

TOT CT'STTf ^£®Tt I 

TO# %f ^QJB >N<Hl TO©? 


TO) — 

16 


*0 — 
12 


to# to ^stoto ^ttoftto to©? 


to ) - 

3 


*0 - 
3 


*0 7 


^0 7 


D 77 


1 

16 


*0 77 


1 

48 


fTOTOT TOS|J CTOTO 8 « (t TO TO^: 

<TOT# ^mtro froroim fTOTO*f TOTO TOT 1 

t tostoto TOfw to?t h torto to©? 

^) 7 ^7 *0 

6 3 

TOPrm ^frot to©? 

TO) 0 *fl I *t) 

2 


1 

2 

1 


*0 


2 

3 


^0 


1 

8 


t$o> - 

(i) TOTOStR <TO# H TOsTOff TO5TOTO = 0.75 

(ii) ^flw 4TOfi> H TOsTOiT ^Wf^Tf = 0.75 
(m) HH <TO# TO[TO ItoJ I 

fTOM CTOt^# ?#TO? 

TO) i, u *0 i , in *t) ii, m ^f) i, ii, ra 


3. 30 fi> tkTO# 1 GTOTO 30 TOTO© TOt^TO ^ CTOt TOtf^ I fi^TO^^ TORTOR 

4TO# faTOstR CTOTt TORt i tkTO#TO TOfW TO TO) CStfvS R?TOJt TO) 4 TOM 
R'sl'STJ TO) 4 GI>G*I G^f5 TO) 22 <4TO Gt>G?J TO5 TO'STOtTO J i«h»if^t^ff fro# TOTO I 

tr. (TO^4TO^R$tte570^to$f^W^iTOfTOTO 15fi>fifc#fTOWi 

tortohto Irota ^to# fifc# torosKro tototo ^^totoktoto ^rj ctori tori \ i#g^ sm 

TOlSTOtTO TOMrorot toto? 

TOTOf-8o, TOfTO®- cu'ST-io (2# 








































































Oi8 


\SbbW vtffo 


b. t wit m\ tosfj 

*W\4H\ W? 

10. ctot <?pc®?t toft ^tf ^r 'qwc^ 155 ft fH *imR<> 'sw^ra 

386 ft ftPJ «<R? C^f 'STO?T 98 ft ftl’J WJf OTi 4*fFT ^s dFpft f*^ fcrl'olM 
ftto ^TC«T ft<(lfi>^ ftt^jft (to <*RT W? 

11. CTtCTt 4^ft stiffs Ml4»CH«l *TsH ^Ilft AifolM GXlftf^ ^t 

*Jfa: 


CBlfl4»5W 

^?*&t 

wwmi 

157 

*lto# tow 

52 

^,‘ 5 tm "^Sf 

o C* 1 1 

1473 

«ll*PH*ll«1 ^tcst 

215 


frrt'slM ft#?T <FWT C^ft - 


<f) wwmi Rwifth® 4<t wmi w? 

*0 wwrm ^mt tom ^tw Ruiife^ «w wmi w? 

*0 tom ^iw toiteb© m 4<r *wmi w? 

H. ^ ^5?fa «llRW«i Sf!*'© ^ Ftoft^© m Slf«P<P ^fl^T i 


Sift* ^cm *w»Br 

Hjft'elfcH ^’IJt 

0 

1910 

i 

46 

2 

18 

3 

12 

4 

9 

4 

5 


^) .fi^SR sjl^lsw tn<i'ol(.<i ft4ioi <ps<.«n 1 »i*h«il 

w? *o ^Mftn 4 ^ifw ^ v\ -$m mmi w? 

io. 1 ft ^5T 'Sift Wt toifa probability tree fc®f% ^?T i 

i8. Probability tree 4<T ^K?0 ffitrer ^pft ^ W: 


$cOtr 





^*0RTi8. *Wl«Wl 




Xt. 



>I4«1 *MI*M 

>l'«t^Tf 

'^«5t ftw 9 ! 


P(T) = 

I^olo ^al RctH 


P(1P) = 

P(HT) = 



P(HHT) = 
P(2H) = 


CTiCTt mm ijm <m*t\§ qIft mmi\ - im *ntt 

2 9 
ftolet^ olco « 0 ’ 8 h*il - i Probability tree owlo <K 0 — 

■^) c«il<pft TW JJ?5 ^(W*t(fl Qat*T ^ 4^? 4l«HI$ ftilet<JsJ '^f ^8TIt? 

0«hll W WO <P51 i 


^) c®iI<pT 5 oleHI^I c5w ftolst^T olC'O *Tf ^H'QTTI^ •o'wlool wo <po i 

_2 _3 

i'b. i£)<p@t*i t«ilw»o i>l<pl ^t's ^sjtsr kyw ^tSUlO o^lool —, olco ^STItO • J T4fl<l«ll —, CSt^T 

y 7 

^tSTIlO ^lo^l — i t«il<pfi>o "B^sTrsT -^s <P3wl®tlo olco '^rt'QTTl^ bio'll — *1 life's 

9 5 

3 i'sH*il - i Probability tree ojorIo t'obpfto daCT o^olstlo 

T^sm *WHHl <?J?r TO i 


is. ^ ^st m to fropt tot wn i (to *ir*iTO fttk^ l to? srtTO^ 

f*m?r f*t^ ftfk^ c ftwtHi to) 

^) oft ^alftw* ©loolwo ’llooc'© i^olo ftw^f <pol TO '©w ‘TOft L ^ll 3 1l<l j r«lo*il 
^ TO# C ^fTTO TOHHl TO? 


*0 mm #TO Probability tree TOTO TO TO? ft* i 

*0 cpp^rps ct, ^ 5 # n ^v$m to ftwn toe»i ?f$^© ^rt tr^&t 2 n to 1 
iv. to# 8 # tot, 10 # tot« 7 # tofit # 1^1 t«r^»iw to# 'sm^r 

CTO TO 1 

^) TOtf TO?J ft 4 !? TO I 

*0 wic<fc# (i) toi toto toito to? ($) toft ^t toto toto #<# to 1 

9f) 'Jjft Stf^TOR ^Tt TO# TOTO TOfi> olw«1 1^«T (TO TO TO*^ 

toto tot toto mmn ^ 1 






'33%#2>.2> 


<t. A = {1,3,5,7,9,11,13,15,17,19} 

*0 B = {2,3,5,7,11,13,17,19} 
n) C= {3,5,7,11,13,17,19} 

D = {1,2,3,5,7,9,11,13,15,17,19} 
fc. ■*) s = 8 *0 56 *0 24 

S. 0, 4 lr.0,3 


*f) A 

2 < re < 3 
3 < x < 4 
n) 1 < re < 3 

*«. 4uB = {-3,-2, 

*8. ,4n£ = {0,2} 

10 


3 

*0 x < 1, re > 5 n) i? \ {3 < x < 5} 

**0 4 < x < 6 
^0 x < 1, x > 6, x < 10 
-1,0,1,2,3} *f) Ali B = {6} 

*0 A fl B = {6, c} 

«t) 50 


V. (i)«5 = {1,2,3,4}, am S = {5,10,15,20}, 

S- x = {(5,1), (10,2), (15,3), (20,4)} 

(a) s « s - 1 stoojw ■jfkto 

(Hi) 

*1) (i)«5 = {-3,-2, - 1 , 0 , 1,2,3}, am S = {-1, 0 , 3,8}, 

S- 1 = {(8, -3), (3, -2), (0, -1), (-1,0), (0,1), (3,2), (8,3)} 

(ii) SW R, S- 1 TOTOTO, <?PTOt (0,1), (0, -1), (-3,8), (3,8), (-2,3), 
(2,3) elffcfa 1%?J TO 

(Hi) TO 


*0$br 



*o$1r 




*0 (*) osm s = {^, 1 , am s = {- 2 , -l,o,l, 2 }, 

5- 1 = {(° > i), (i , i) , ( - 1 , 1) ,( 2 ,5),(- 2 ,5)} 

(zz) S WR RS <?RRl (1,1) ^ (1, -1) S'" 1 

(zzz) <£W-i£RS Rt\*R *RI 

R) (z) C©R s = {-3, - 1 , 0 , 1 , 3}, cm S = {-3, - 1 , 0 , 1 , 3}, S- 1 = s 
(zz) S, S~ l R 

(zzz) 

«) (*) CSRT S = {2}, CTO S = {1,2,3}, S- 1 = {(1,2), (2,2), (3,2)} 

(zz) S Rt?*R R?f, S'- 1 ^Ffc^R 
(zzz) Rt\*R RR 

fc. f) 0,2,3 «t) a R) 26 R) 1 + y 2 

io. ^) 05R F = i?, Cm F = R R) tfx 




S. ^) (x + l) 2 (x + 2)(x + 3) 

R) (2o-l)(a + l)(a + 2)(2o + l) 

R) (x + l)(x 2 + X + 1) 

R) (x + y + z)(xy + yz + zx) 

«) -(x - y)(y - z)(z - x) 

■p) —(a — b)(b — c)(c — a)(a + b)(b + c)(c + a) 

(3x + Ay — 2)(5x — 6y + 3) 

W) (3x + 4y — 2^)(5x — 6 y + 3 z) 

>o. ^s) 1 R) 0 R) 


x 


. 2 3 

x x + 2 

^ 1 2 , 2 

— — - _|_ - 

x x — 2 x + 3 


(x — a)(x — b)(x — c) 

D 6 5 


*0 


x — 1 


«) 


1 


+ 


12 


x — 4 x — 3 

^ K 7 *" 27 


x 2 + 4 x + 1 


) 


25(2x + 1) 25(x + 3) 5(x + 3) 2 





i. 

8 . 

<t. 

V. 

<&. 



, , VW \/T0 

+ 2 ’ 2 

2 — \/3, 2 + v^3 
^(5-x/33), ^(5 + -s/33) 

^(-7 - y/37), ^(-7 + V37) 

1(9-Vm), ^(9 + x/l05) 
o o 

4,4 

i(-7-V57), j(-7+\/57) 


i. 13 


<t. 


5 

25 _1 
T’ _ 7 



«. 9 
1, 5 


8. 5 
V. 18 




i. 

2 


7 



6 

8. 

5 

<t. 

3 

2 


'b. 

5 

O 


3 

V. 

i-i K 

o 1 

1 

«9. 

0, 2 

io. 

-1,0 



2, 



2 

2 







■Soiir 


v3i<5> 


vai^cq^l £.8 


i. (2,3) 


(3,4), 


O. (0,0), (13,13), (3,-2), (-2,3) 

*• ('Ad 20 




8. (0,0), (5,5), (2,-1), (-1,2) 

, / 5\ /16 3' 

’ l ’ 3j’ ("9"’ 7 

H. (1,2),'(-1,-2)' 

V. (7,5), (-7, -5), ( V2 , -6y/2), ( -V2 , 6V2) 

b. (3,4), (4,3), (-3,-4), (-4,-3) > 0 . (2,1), (2,-1), (-2,1), (-2,-1) 

( 1 ,- 2 ), ( 2 ,- 1 ), (- 1 , 2 ), (- 2 , 1 ) 


<£.<t 

i. 16 15 13, 9 

\S. 8 2W 6 8. 19 

<t. (&m, 2 W) = ( 6 ,4) wrt (i 6 ,1^) 

fc. frraj 25 st*4 24 fc# 8 SW 6 

V. 36 &. 8\/3l^ 

io. lm 20 flfem, sw 15 ii. 98 fifar 


(t<b 


(x, y) 

>• (2,3) 

8 . ( 1 , 2 ) 

3. (2, ±2), (-2,±1) 


, (^,,(-1,-1) 

<t. (3,3) 



®. (4,0) 

*>• (2, ±2), (—2, ±1) 
i. (2, ±2), (-2,±1) 




i«. ^»?r 5 m 





0^0 

i8. x(x + 1) = lOn + 6 PN1W n, x x C*tt 

^ 2,3 ^I^T 7,8 1^W 5 ! '^fv^tJt ^*lCTt < J 6 fa*f ^ *Tt i 

id. ii y&. 22 m is. 143 ^i* 




i. 


y < 8 




x < 4 

-h 


vS. 


8 . 


fr. 


fc. 


S. 


V. 


4 


<- 


<■ 


0 

z < 6 

-h 

4 


-4 

x <6 

-H 

4 


2 


0 


7 


3 


O 

1 


5 


-3 


5 


3 


O 

1 


O-h 

8 9 


O-1— 

4 5 

x > 1 

H-1— 

2 3 


•-1- 

6 7 

x > —3 


-2 -1 0 


•-1— 

6 7 

£ > 3 

H-1— 

4 5 

x > 1 

H-1— 

2 3 


-> 


-> 


> 


> 


> 

> 


i. 3x + X ^ ^ < 29, 0 < x < 8 

A 

$.. 4x + (x — 3) < 40, 0 < x < ^ 

5 







O. 70x + 20x < 500, 0 < x < 5 
x “I - x 120 

8. -< 100, 0 < x < 390 

9 

(t. 5x < 40, 5 < x < 8 

fc. f*5sR WI < 42 W 
8. c©rfa?i <1^>*|R RRR x, 14 < x < 17 
lr. RRR t t > 50 

rrr t R^st w 

10. 7g\55WR RRR t RSjt ^.C«1 

11. RvRflfij x ^C«1 0 < x < 5 

i*. RtRR, « RTsR "Sfff RRW 19, 26 « 55 $RR 
i®. 8 

i8. 72°, 36° 

id. &RJ 'Q £ft?RR ^<pII5 x — 1 CRR 5 7 fRSiR, 8 — x fRSH 

i'b. R°tms: <4WR large? (Rtfs RRR RR tsrj a < c, b < c, a + b < c+1 <4R° a 
'S 6 <■£IR RR R\s tpf R^ RRt (Rtfs RtR 

i3. R#R mi C’fW 

\5^c# <\ 

1 C 

*. 20, 30, 2r R) 5, —, T - 

5 

^R° 0 (r RTSfT® m®T) ®) —, 

10. R>) n > 10 5 R) rj < 10 5 

11. 2 R) ^ 

g(10»-l)-£ 


1 


1 


*0 7777 > 77777 


110’ 240’ r(r + 1) 

2 & 

R) — 

3 

.v 50,,„„ 5 n 

«> ^r( 10 _ !) 7“ 


R) 1,0,1 (r C$R5 mR) 


R) RRl% (Rt ®) - 


t > 3- 


t > 2— 
“ 10 


RRf-8i , #7a- fc>R-io C£tfR 


































-2 W*Rt x > 0; = 


* *> n 


«) a 3 ^ 

' 999 


*0 3- 


bO 


i. ^) (i) 1.3177 MftilR (aim) («) 0.9759 MfiwiM (£JT?T) (in) 0.5824 MfaaH (aim) 
(i) 110°46 , 9.23" («) 75°29'54.5" (Hi) 55°54'53.35" 


8. 57 ftft,m%r (aim) 
h . 562 ftft (arm) 


<£. - 

5 2 


vs. 12.7549 ft (aim) 8. 57 ftft/*F&t (aim) <t. - MftflH, - caftaP 

5 2 

fc. y, y S. 562 ftft (arm) V. 1,135.3 ftft (atm) 

5a. 4.78 ft./OT. (atm) io. 1 ftft (aim) 1.833 «ft«H (aim) 

H4.59 ftfrm (atm) *«. 1745 ft.(atm) 1.75 ftft (atm) 


b-A 


y Vi 

3 3 
tan# = sin# = —- 

4 5 

/q 

8. sinA = —, tanA — V3 

x 2 + y 2 

' x 2 -y 2 
97 

>*. *) «o 

4 

ya. 2 


«f) 2 


O. COSa4 = 


£. sinA = 


<0 5 

8 


— y=, tanA = —2 
v5 

5 . 12 

I3’ C054 = 13 


V.® 

S. ^) 0 

8) 71 

is. ^) 0 


*0 0 

T>) ^spfs^tftvo 

^) 1 »t) 2 


*t) vspR'aalRivo 


<> -2 


m) 2 


2 

®) 2 



*o*tr 






. _* o?-b 2 

(t. 

ab 


X 

G, 

*0 1 

®) 1 

5) (?)** 

V. 0 

*0 0 

•» 5 

e9. X = 0 

1—1 

II 

Si 

1 — 1 

II 

H 

V 

*0 x = -2, y = -2 


X = -1, y = 1 




x = ln(l — y) 

*0 x = ± y /y 

io. Df = ( 2,oo), Rf = R 

X. D f = (- 1,1), i? / = J R 

£>/ = [-5,5], J2/ = [0,5] 
*0 D/ = i2, = {-1,0,1} 




*0 x = 10» 


*0 Df = [- 2,2], i2/ = [0,4] 


1 + 5y + 10 y 2 + 10y 3 + 5 y 4 + y 5 





©$.8 


^0 1 — 5y + 10y 2 — 10y 3 + 5 y 4 — y 5 
*0 1 + 10* + 40x 2 + 80x 3 + 80x 4 + 32x 5 
A. 1 + 24x + 240x 2 + 1280x 3 + ■ • • 

*0 1 - 21® + 189x 2 - 945x 3 + ■ ■ ■ 


©. 

8 . 

<t. 


fc. 


1 + 8x 2 + 28x 4 + 56x 6 + ■ • • ^ 1.082856 

1 - 10* + 40x 2 - 

*0 1 + 27x + 324x 2 + • • • 

1 - 14x 2 + 84x 4 - 280x 6 + ■ • ■ 


*0 

*0 


„ 8 24 32 

1 H-1— 2 4— q + • • ■ 

* x l x J 

7 1 21 JL_35 JL^ 

2x^4 x 2 8 x 3 + 


1 — 6x + 15x 2 — 20x 3 H- 

*f) 1 + 12x + 60x 2 + 160x 3 + • • • 




V. 


C&. 


32 + 80x 2 + 80x 4 + 40x 6 + 10x 8 + x 10 

96 60 20 15 3 1 

W- — + -5--5 + 7-Z- 


x 


x z 


X 


+ 


; 3 4x 4 8x 5 64x 6 


64 + 576x + 2160x 2 + 4320x 3 

640 160 20 

1024-1- 7 . -r + • • ■ 


+ 


10. p = 2, r = 64, s = 60 

11. 7 

i*. 64 + 48x + 15x 2 + ^x 3 + • • •, 63.5215 
*©. 31.2080 

35 

*8. n = 8, 9 © Wl*f — 

128 

id. x = ±6 *0 k — 2 
iJi). 101 50 ^5 


*0$br 





i. >/l3 «t) 4^4^ *t) |a-&|v/ 2 <iR*F 

^f) l t£RRS $) ^13 i£T^J 

(t. k = —5, 5 
fc. 16.971 ( 2 ft?) 
fc. B FteM, A 

»• §VIS 

^>) 7 <i|<p<p ) 4y^2 4<*»<*», 5 t^R 5 ^ 5 , 12 + 4\/2 <iRR s 

*0 14 t£)<p<p 

<p) 6 A< 4<F<F *t) 24 <T< 4W 

\/58 <*R*F, n/ 10 11.972 R*f 4W 

2a 2 

10 4^, 10 «*RRf, 40 4W 

119 _< 169 _< 

a — 5 ^C «1 -R*i < 3 <P<P, a — 15 RC ®1 -R*T ^ 1 <P<P 

2 2 

a = 2, 5^ 

a = 2 ^T, ABC AC ZB AC TOH 

^) 21 R*f liRR* *) 24 A*f <iRRT *t) 15 

59 

S. ^) -1 *) ^ «t) 0 ■'!) 2 

§ *. 5 8. 1 , =■ (t. 1 , 2 

^ 2 


i. 

*. 

O. 

8 . 

fr. 

fc. 

H. 

v. 

io. 









10. y = 2x — 5 

11. y = — a; + 6 
i^. ^) y = 3x + 5 

^0 y = —3x — 5 
(1,0), (0,-3) 

i8. y — k(x — k), k — 2,3 


*0 y = x — 3 
*0 2/ = 3x-5 

"O (—1,0), (0,3) 


*t) y = 3x — 3a 
5 t ) y = —3x + 5 

*1) (|,0), (0, -2) 


id. 

i'!*. 

iH. 


2/ = ^(x + A; 2 ), A; = —1,2 



^) y = 3x + 9 >*R\ y = —2x + 4 


«t) 15 ^<4^5 




S. 636 ^fR, 20.5 R, 864 ^R R. 
fc. 300 (R.R. 

ii. 301.6 (R.R., 301.6 ^R (R.R. 

io. 64.14 *R CT.R. 
id. 1 OT.R. 
iS. 1.06 (TT.R. 

ifc. 1308.82 ^R (R.R. 

*i. 7.48 R, 107.98 i5ttn 
^5. 16 OT.R., 12 CT.R., 12 OT.R. 

*d. 798 (R.R., 1550 *R (R.R. 

*S. 296.38 (R.R. 311.77 ^R (TT.R. 

40.65 (R.R., 16 'SR (R.R. 


V. 1 *rR, 7.8 ^fR. 
io. 8.75 R, 3.2 R. 
i*. 25 <rR. 

i8. 452.39 (R.R., 904.8 (R.R. 

i'b. 11.37 (R.R. 
iV. 4 R 

*o. 78.54 (R.R. 

83800 R 

*8. 2086.49 R. 

*!b. 203.14 (R.R., 207.85 ^R (R.R. 

*V. 110.85 (R.R., 60.34 ^R (R.R. 

Oo. 4662.86 'SR <R.R. 




s. ^) 


V. 


38 


1 

2 




^0 


4_ 

15 


*o)1r 





c&, 

io. 

*<t. 


2 

3 

98 

639 


157 

1897 

23 

1000 

_ 8 _ 

63 


>b. 


4 

45 


«) 

<0 


1630 

1897 

1 

400 

25 

63 


*0 


424 

1897 


■a 

O 



«W6M 





(1601-1665) <*T^®R 'SfftfWC^ %*R I ^aR 'SPlRR 6 ! ^5 
#to©<r vBvbM^I *t% ^stR* %ERs?T « <i|HMI$n>4JM 
’1'Sln'olW «mH "35R i ^R <W'©1, '©R ’if'tff®? 

c^m*mfln £M c P5it^, stow« rt^®ti 



<K?H I '©R ^R'68|f?i'0 


Fermat's Last Theorem 2RR ^RE'© 2fR »llOb <i%<\ ^TC*t ^IR 

i*R? f§|t§f?R v ©i(.*i^ ^?R ^ i 


cgpr *ui*imh 



C^r *IJI>1M>«1 (1623-1662) 1645 tfsR <WM^wH5? Olf*R ^§m 
<PGS1 I '©R *IR <U<^IS ^Rt '^C'T'Q '0|| J 1C«1 iMGSS WfR 

(Triangular Array of Numbers) wsHi <PW*iR I FoR 3lRT®j*rR 

wkr «£w <n$wifi*iM »firar*fH*i^Rr tot w?\¥ <rf*i%*r i ^sotR 
^ 2HWW4 TOff CTWlCTWlSt «* <K4%*M i 


'a||$@ul^ |*iSi3»i 



'©ll$.®tjl<P RSlJlC<P (1642-1727) ^SRf®? '>HGI>«I ^5 R«3|^l- ? tf®l'©Rli 

Rrir <R«rr 1cmUMiis * s ^sn^T s mr vjtHic^i^t %*r r 

'©M RR^fR Rgo i RR 2RR 'SRRRpRt s.G'll - Universal 

Law of Gravitation, The Three Laws of Dynamics, Differential & 
Integral Calculus, The Binomial Theorem, The discovery of the 
colors of white light I 
























































*l&4pl«|vb vB$*lt*V| «B RlBpl'&t 

«1lS£pl«|vb \S^«1C^V| ^B PlBft'S? (1646-1716) %BB WtBl% Slfo'sMM BJ% 

Mb ^b^bcb witB, b*!b, bb, biM®j, cb£ t MMw ^b? #to© bM® 
%bb 1MIb 9m BjMfBtB ^nfwm bbbb (B^bb BWWiPt 
bbb) ^b? ^jH^prrw B^IDb bbbb bbBb bbb ^r i MB 

^(.'S<1 GBBHgBSI 7r i£R BtB CRB •'PBiB 4R# RbM CBR <KBB I 

Mbb* rbrbp^' ^bcb MB ^fwr %r rcbb i RitRiB birr 
Bg>GG>R kfRCH'S MB ^RRlB bbbb i 



t%XQ7flR^[tR 



MeBtR t^TR (1707-1783) %RB RWfcBB RRC2B <£)<FSR RBMbR I 

tsbrBr m\ rrt rcr Rtw i MB $rrBr ^b# b^b brMw 
1w snip B^B ®rtBRBR bbrbi MB rBs®b sim rrr Brcr wstg 
RCBBRm £lBB*t i MB RBtfsR ®RRB* (MMbs CBftBBB CW 

7T, e, i ^®JtB WRsWlMB^fCR ^ BBR RtM? BGilM/BH l 2TB 

30 W BRCR ^®R 4R>B Ff ^BB 4R? 59 W BRSR WR RSB3 
®RR75B Wf WB MMbB* #BB RtBTSR® RbB i 


BtfBRt ^rcbBt 

BtfBTTT 4RCBM (1718-1799) %RB ^MBb BM^Itt'® RftRT RBMbRi 
(MBRRt ^B ^RCBB BB B75 4R? 'SW Wt ‘^BBB 

®R B CRCsB §WB’ l MB McRRCBBR t^CSf BcStt; BrRbS, B^B, 

RibB^t, t^TB 4R? ®lBJtBJ B'BTF® 5 |Mto RMS BtCR CW#W i 

MB RB® « MsRB BrRB* ®TCRB* R®R ■'alHill'SrH RRt®B 4R? 4R %RR 

B®B <KB RlR B*t B5B BRTTf ®R Bt CRB RR I CRCRWR ®H>Rf^RR BbCR 
®R ®TCBR BBBH %T i bMtBR B^BJ 2 fBW BJtBfBHBB %BB 
4B# B^ (BRBB, %fBt, m B%T f^B MBB 4B# M^bbibb Mbtb 

CBB%BBi 



BBf-8^, BfBa- h>B-io G£f^ 































































































































\S\SO 




t*ilc»w ^otsftTei 



CTtPW ^Itsct® (1736-1813) 

4*iMl3fl><WM 'G CVI^IR^I firor C^t ^5 tjwm 

WfPT i C®tC*t CSIH^ £M\oW<l 

%^ti ^PbiafM «r w auifotis-H ^ifi> smto toa 


f*tc?rc^ ^sr ^ot^fr 



f*iOO ^SH "UtSil^T (1749-1827) %?R ^5 ?TlC*fa 

’iPl'sRl i 1799 (SlW> 1825 ^llc«l *ffl> C^tt Mechanique Celeste 


1812 Ty It^T sf^tPf® Theorie analytique des probabilities 

eru Fsft l^o fe<.*ii i ^ foS|« ^ CSlhlRRiHJ 

'Spfl^f i ®TJt?lt5T $I*iW «ltW'Q 


^T»f capvsEto ’tt^f 




^1*f Ca^y ’ft^T (1777-1855) 2|f^5l t^C?f WJfSt^ 6 ! <PM11 

I'aft ^tt ^Iffo ftcii <p«(.'s ’Ikc'O'i i '5»i1<iv*i G 

l^*f m 9 iiSc»i«i ^tw <?twi in 

^RTf <*WC'S?<Wl<l ^telOI^Bh Wf ftuiftWH I 

^ (fim ’SOtOsOtfij^f) I Rvsi>«i, '0||I¥RR> J 1 'S 

- ^ l^ww $foi)c*i« ^2$ #N^t %ito ot*it ^ i 


<**lEl<P mw (1802-1829) WJOtfa W’Jf Sj^ <PW11 ^ 

’if'tos^ £f^at^5^511^ ^ ^ #^?i?r ^srs^i Tfsni 
(£)*ICBM<slN ^iflwt WflO <F£<H I aplH aRSR CT, *N«r 
<ilc '©3 ii)«nc'st<i<il?i ->isjW<H ^sj ifieicsf^^k ^r*H«Mi fac*i »hNH <p*il *jIm 
i ^ ^FC?R «<W? HNI^IW ^ilWPliiH «p 

*ioo i 4 iH»«t^H sm wo w 

^gj^H <pc.$]^ i \5fa ^SO<T CTllj ?IOO 1 2002 J ll(.®l C^iCT 5 ^>I<1 *TtO 

m i£i^s fqfpBH \!9«iiw<i v= m1c<i®i oar i 



*o*1r 
























































































(1815-1852) 4f^l®Ul<l l4«iom 

■*t%*tt^ 4 Ult*H I Rtft CT, C#RT 

« 5 hlc*ll '*Tt erlu«1 - / 1'»il'a t'ofsc'®, s||R»S!| t'ofsc.'D l<i'S0|f«i«p <p|csr 

"*nw 1 csrf*H smrt <p^c^» ^tt^, w 

<pw «ulwert<p fi>f$ Ric , <lR.(.«i»i i 4i>lc<p$, <?T*HSiJ|<i 

CfiftsIN i 1979 Tfftsr g|f% '3T**TH‘ «ilw[s<pls f\k<i»»i <*n5t 
•ilc^s <pPH'5^Iw<i 'Sffl I'sR i 




©t'sf (1815-1864) Hies) Pi*!®! <P<il I ^ROCSf 

wf^®T Pi4fPi<p «il<plw 

sm « wim i CTdfcr <?rfw ^*itc?m W*h « 

$$l4t»l4>*R ifom 4«iWM4l '•m i o^iw *nfc® ffafa <sr 


^ <wl*5s 




wsf <Pj!*5<l (1845-1918) ^RT t^IJRs erl^H ’tfl'aRl <?n> 

£t^#©ti 4^1 W WRF ^5 <MCSr4 1fc% %ltW 


» V ■ 

(?fl> fstfgft'^JW® ^ i <?1T> t^'Sl^c's 'smli ^<p|^h 5tf^M)3iij|'sr 


^ M 

^®rW CRC#? ^ ^5TW «<*fft'3 4^4t ^ Wf ^sMtlf'S 


£ 

>gCMC*H i ^OH (Pil^ 1904 «lte^ 

w'bH 2|WH <pw *Al4 'm < q^hc < p ®rl1»iw(.^i 





«I®QF (1877-1947) %®H Qt&CHU »Wl»lfil44»lM<l <2$ 

•rffafot i fay*t ’tte wsw «mhim 4 w «5 mhi$Pi»i ^ ^mmr 
^c«tt wr ?mi?t w i f^f*j c®r^rr ^ (f*i^ 

^uiwoiflfcf) t??\m «iFte c*\m fanfw *fm&\ «*jw (m i 1917 

4lWlfSjW4 *11W ^TfaRT fc*RT ^5? 

sppM^Gpn 
















































































Sw>u«j 




(1887-1920) R^R*lJ5s '»ls'®k ’iR'sRi l RR 

R'SRc'a R*im '»i<|t'th i \s|?i >ic*i ^Nl?r wst % wi-»ii«ji^«t i RR 

2t«T5f 10000 W Kt^Uo *Hiic®iT g|Rfi> PR 

■®i?r o*i®H ?rRt ^ RraRsn ^|R pne® ct 

ijjiRic.'o 'oilc^'i HNItl 1729 c*ilf*k ■iM*! ^I»il^'st*i J ic®t 
<iw*i TO* I <Pl*W ^C«l! ^<lCbC?J C^fi> *lt ^R> 

TO ($m*\ ij^elM 8|TO W *1*. 1729 = l 3 + 12 3 = 9 3 + 10 3 I 



TSfSf ^ R«»uh 

T5R «s? RvB>bH (1903-1957) C*N R$R* $*l* TO I 

Rssffi « PiPRn csfTsJtR?-^ ^tH *ptcs i RR *iilR*iH> 

(MANIAC - Mathematical Analyser Numerical Integrator and 
Computer) RRffo TO* i RR iflifcr «Rt « Rr%T foarlSm 
TOW WU TO*i ^^fsR *Rl&l?lM<l RR^ R&WJH 



< 1 * «ihvb»i 

*R «ll«ivs-»i (1913-1996) %** Rpf •1'sl‘nR >l<ict>c*j SlR'ohh *JcH 5R 
«lRsR* i RR 2ftn 500 Wtt ^C*t <tIS* c lt Wit 4tHC*H I 
to^ ^et <$?R RR wiRR* wnr *ro* to* i RR to 
RRR, pR RRR, *ffl?r RtSR ^sitR R*pi ^9^ «mh i RR 

1500 4* ^srfw «1^ e lt <131 *5*T TO* m TO 400 TO 'fJJ* *1* 
TOlRs^i 



whl'B , oihR*t 

cstm moR* (1938-) 'sirR^ -^RRSm R»iw« **t 



^ i RR TO* 5 * 5 ^ RiTOTO ^*u *lRR^ toRc<p 

<pw»i i TO" <?H*lt - The Art of Computer Programming, Concrete 

Mathematics 3]*? Scientic writing software - TeX TOT 

*JW» i RR $R° TOT *R^lw ^fRs i ^Rqaj'eh Wti 

c^Rc^it (StT3^ RR ^ptRfiR Rpr i 


$0$br 



































































*o$1r 






'G i<r^fi> C^H (SAS), C^H 'Q ^*'©'5*$ (ASA) 
Wfat R>*ifi> (SSS) ftPtv I HHNw fa'g'sr 'o|«p»i ^5?It <?Itf5 *ltC?T I 

#1^5 ^1?r ftwra st'ffa’jM 7f?'sai(ij\s i 


A,B,C: C^H Wt %f 1^5 
a,b,c : A, B, C “ik^* 

h a ,hb,h c : ' I W0 s Csr a,b,c 

C**n?F \6|j?4»e test 

m a , rrib, m c : a,b,c 

vjfcFS A*m 

l a ,l b ,lc- A,B,C c^tm 

H a ,Hb,H c : a,b,c 

C 5 ^ voilwpvs 

M a ,M b ,M c : '5I*of^5 

L a ,L b ,L c : '^P^tWCST a,b,c ^tf?T 
C^ft c t?T 

*n»#5 

O, R: *lte® « Aim* 

H: %ff^a C«tW ^2#Fo ®M>\o|>|vjc^ 


G\ '©*«>* 

I, r: ^©§^5^ 'Q 

I a ,hJc- A ABC totfArt WC4IWI ^1$ 
a, b (& I^ST 

Rt<p <p^c®i ct c<r*lh<i t'sR ^r 
i£)^ '© 1*0 c CT 5 ‘ !> P‘fa J 
W (,<PQJ(.<P I a r a I 

'Ol * 111*0 ^'SalRjv© 

p: ^>f^%It = ( a + h _ ± c ) 

2 

aa, bb, cc: a, b, c ^f*T5 

S: WM 

S a ,S b ,S c : ^tlTO A,B,C <7Ffc«t?r 

'Qt 

c«n^ vfaps -sjtiMtFrm sfi&m 

*ni#5 1 



http:// www.cut-the-knot.org/triangle/ 


a, b, C (SAS) 

A,B,c (ASA) 

a, b,c (SSS) 

A,a,b (ASS) 

M a , M b , M c 

ci) b) m c 

a, b) rrii) 

Tn a yTn h )C 

m a ,m b ,b 

Hg,H b ,H c 

h C ) lc ; rn c 

R, a,b 

Ry h a y ^ 

R, m a , a 

hay by ^ 

hay hi)) b 

hay kb) C 

h a ) ci) b 

TIL a ^ Wl'b y h c 

hay hi)) m c 

A) hi)) h c 

CL) h^) R, 

hay h^) m a 

A) h a ) Tfl a 

ci) b) l c 

A, h a ,p 

A, R,r 

a, R,r 

aa, H b , H c 

h a ) h^) h c 

A) ci) h a 

A, a, m a 

a 5 hi) ^ l c 

A, B, h c 

A) hay la 

A,a,r 

A,a,R 

A,B,p 

a, b,A 

A, B, l c 

m a , h a ,m b 

CL) h a ) Tll a 

(X) hay Till) 

Cly h^) TH a 

CL) h^) Till) 

Cl) h^) Tll c 

Ay h a ) hi) 

m a , mb) m c 

lay Iby lc 

^y lay h a 

A,0,H 

A,B,G 

ci) Tn a ) l a 

A, B,H 

A, B,I 

0,H,I 


.A, u, & + c 
i?, a, mb 
A, r, m a 
A, r, ha 

/ifl. j4 


wiai ^6) h^ 

A,b,a + c 
A, n, 

a, A, m c /mb 

lat ^a> 
mfc, i?, A 


/la; la 
A,a,b — c 
hat lat b 
a,r, hg 
lat hat T 
h a ,m a ,r 


R, a, m a 
m a ,m b ,a/b 
At m>bt hg 

A,r, c — a 
mat frq> R 

aa, bb , the Euler line 





'S'SS- 


vq|ns®T|f5xp 5jfcf^ vo|Pif>H?||v!d 



Iwr, <prm *ifa, (<4*MiBiSM csrrsttfao, 'q 


fatji ^ i 4t £rf%wif^»m "sitwf cwn* cwcwgick toj 

c*h*i ^**jc.'{?*i J i*M^ ^?f, $<p ^ £|R>g<iIPMU ^r?*f$t^c e t^r *pc*i RRr 

W.WWWIU'Ml TOJ f^Tt^ W5t*3 to5fa ^ I 4t ^Iplf^illvb^ll? WTsfr ^ 
^Thswtfw *|pte ^iPl^Hillvb (qltiiWS) I (£RT 2f«m fk||fH«Ul I 

vailJiCaUI "STo ^ fi|f^CTlf»N5t f^%T ffftff ^BT ^JBT ^Rf *tfc* I 
4^# (R*f c^iot j u<flw> 'b ■®r ^=T-<pc 5 i'Sf ^jar/^fft <p*g« *ft^ i \oiti« 

W <iOTSR W^ToT 4<R $*MM'0l 5tt^Ts * l GWl* 4t G# ^TC?r ^2^ 

^oo <t *nw wiw w i 4*im 4t sffwrtte c«iot d^pn^ir <bfl» c*Mr, 

<3t®? iSW >iH|H^b4 #i ^sbt sfsrr«t ot w c^ R <?R 
wfatorsr w®t?r *ic*t oin»ifi«ii *ncsr i <3®% hi>h»<ii 

'fill^'STSUS ^l<P«1J '0|'8M^»lH ^MOTfl ‘'ll&lG'l^lt?' <Sf r IJ <PC?I I 



lilt £rfw#fvsm Wfetetf <K?T ‘'R^ft #<IR «IWM»t ^ I «IMM>t 

phot w tw^r cwt^m rr ctp i «w w cft<m 

El'S Wtt^'S cgfcj, csMj, R< ’fW « CWH ftsrft iiRS ^lf%£tw ’t^W), 

fsmfc c*ibm»uh « ^ntii'srs^ c*ibt r< *iw *h wuh <hw*<m>i« 

£RR ^plRf 4^ PiPlilH \b«HMH ^oo'b TflRT C*IW|®T fes *^\<m 

TO3H), Iwf OTH ftsff W ^%r ^Httplvb f^RwjM«<l t*lwn ^?pr 

f^THlf^ (i^>c5)(? RtOTT *W^ C^lBI R*f ^tW ^ft*T RtW V||(£| 80 <l^<l 

<m?\ lilt ^ c tW i HT #tvs^ ^ONBIMJI 


o 


yfSff^ 



































































































V 

v3bbv£><1 


‘^wlwt^ wr% ^ «if*te I ’—C^lfW ^tl^T 


^R*rfai*t *tu5 o$M$ w»rr ^N - ^ 

- ’STRUTT 2T«n^rsjft (T'M ^tf^PTT 



^oio c^ wwi^St wn^pr w Rhi^j f^s?Rfl?r 




























